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B KH/JP HMCIOTC5I KpyriHbie 3anacbi MonaunTOBbix necxoB, 
MMeiom.Hx npoMbinuienHoe 3HaqeHHe ajih aTOMiiofi snepreTHKH c hc- 
n0JIb30BaHH6M TOpHH. riepCneKTHBHblM 3HepreTH l ieCKHM THnOM peaK- 
ropa nBJiHeTca roMoreHHbift TopneBbin peaKTop, b kotopom Topufi 
HcnoJib3yeTCH b bhac cycnen3HH jiu 6 o Th0 2 , jih6o Tli 3 Bi 5 . 

TexHHMecKoe o^opMJiei-me anepreTHqecKoro peaxTopa Ha cycne.n- 
3 h ii Th0 2 npOLue, qeM peaxTopa i-ia Th 3 Bi 5 . 

H3yqeHHe BonpocoB, CBB3aHHbix c nepepaOoTxoft oSjiyqeHnon 
okhch TopHH, BBJinercH jum HameM CTpanbi BecbMa aKTyajibHOH npo6- 
JieMOH. 

nepepa6oTKa oOjiyqenHGH okhch Topun b nacTOHLuee BpeMH npons- 
BOAHTCH HCKJHOHHTeJIbHO MOKpbIM CnOCoOOM, COCTOHlUeM H 3 OfiepaUHH 
paCTBOpeHHH ThOo B Tex HJIH HHbIX MHHepaJlbHblX KHCJIOT ax H H 3 one- 
pauHH Aa/ibneHUjeH nepepaOoTKH nojiyqeni-ioro pacTBopa mctoab-vih 
SKCT paKUHH, HOHOOOMeHHOH COpOUHH H COOCa>KAGHH 5 I. 

OAiiaxo, Bee cymecTByiOLune cnoco6bi nepeABJia o6jiyqeHHOH okhch 
TO pHH oSjia^aiOT TeMH HJIH HHbIMH Iiej^OCTaTK 3 M H , TJiaBHblM H3 KOTO- 

pbix 5TBjiHeTCH neB03Mo>KH0CTb c hx FioMOLUbiQ nepepafiaTbraaTb MajIO- 
BbiAep>KaHHbie (Menbuie 100 jwe fi) TopneBbie MaTepnajibi h, cjieAO- 
BaiejibHO, HeB03MO>KHOCTb nojiyHHTb AejiHiunficsi H 30 Ton ypana-233 
6e3 npHMCCH H30Tona yp ana-232. 

B CBH3H C 3THM UeJieC006pa3H0 6bIJIO H3yqHTb riHpOXHMHHeCKHM 

cnoco6 nepeAeJia okhch TopHn c TeM, HToObi c ero noMombio o6pa6a- 
TbiBaTb oOjiyqeHHbie TopneBbie MaTepnajibi c jikdOoh BbiACp>KKOH. 

B KanecTBe TaxoBoro i-iaMH 6biji BbiOpan npouecc xjiopHpoBanHH 
okhch TopHH b pacnjiasax . AICI3 — NH4CI c nocjieAyiOLAeH ahcthjijih- 
UHCH XJIOpHAOB H OblJIH H3VqeiIbI yCJlOBHH RjIK OCyLUeCTBJieHHH 3T0T0 

npouecca. 

riepBaH qacTb AnccepTauHH npeAcraBJineT JiHTep aTypn bin o 63 op no 
cjieAyiomHM BonpocaM: npHMeneHHe okhch ropun ajih nojiyqenviH 
TexHOJiorHqecxHe npoijeccbi nepepaOoTKH oOjiyqeHHon okhch to- 

p H 51 , XJIOpHpOBaHHe OKHCJIOB H KOHUeHTp 3TOB pHAB 3JieMeHT0B (OCKO- 
JIOHHblX 3JieMeHT0B, TOpHfl H ypai la), (f)H3HKO-XHMHqeCKHe CBOHCTBa 
XJIOpHAOB HeXOTOpbIX BJICMeHTOB (oCKOJlOHHblX SJieiVieHTOB, TO p II H H 
ypana) h Hcnojib30BaHHe npiiHunna ahcthjijihuhh rajiorenHAOB b Tex- 
hojiothh HAepHoro ropioqero. 

1 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 

B 3KcnepHM6HTfiJibHOH qacTH AHccepTauHH, cocTOHmefi H3 4 rjiaB, 
H3Jio>KeHbi pe3yjibTaTbi onbiTnoro wccAeAOBaHHH npoueccoB xAopHpo- 
BailHH AByOKHCH TOpHH H AHCTHAAHUHH XAOpHAOB pa3AHqHbIX SJieMCH- 
TOB. 

Bo BTopofl rjiaBe npi-iBeAenbi Aaimbie o njiaBKOCTH h AeTyqecTH 
B CHCTeMe AICI 3 — NH 4 CI (b UIHpOKOM HHTepBBJie K 0 h u e H t p a u H H — or 
40 ao 80 moji. % AICI 3 ); AnarpaMMa njiaBKOCTH b yKa3aHHofl cmctcmg 
6 bijia H 3 yqena mctoaom TepMHqecKoro aua.nma h Shah nojiyqeiibi 
BecbMa 6,/iH3KHe k AanubiM KwHAajiq pesyjibTaTbi; AaBAenne Hacbimen- 
iibix napOB naA pacnjiaBaMH A I C 1 3 — NH 4 C1 6 biJio onpeAejieno CTaTH- 
MeCKHM MeTOAOM. 

Ha 0 CH 0 B 3 HHH 3KcnepHMeHTaAbHbix AaHHbix ObuiH noAyqenbi 3Mnn- 
pnqecKHe ypaBHenna aah AaBJiei-iHH HacbiuxeHHbix napOB. C noMombio 
3 Thx ypaBHeHHH 6 buiH pacqHTanbi TenAOTbi Hcnapeann pacn.naBOB h 
T eMnepaTypbi, npn KOTopwx AasjieHHe riapoB AOCTHraeT oahoh aT- 
MOC(j)epbi. 

Ztjiq pacnjiaBa 50 moji. % A1C1 3 nojiyqeno 6 jiH 3 Koe k a a h h bi m Mo- 
p030Ba 3 HaqeHHe TeMnepaTypbi KHnenna (420°C). 

IViaBa III nocBmuena HsyqeiiHio riexoTopbix BonpocoB xhm hsmb 
xjiopnpoBaHHq okhch Topnq pacn.naBaMH AICI 3 — NH 4 C1. 

Ha ocnoBe AHTepaTypnbix AaHHbix npeAnoAaraAocb, qTO b npouecce 
xjiopnpoBaHHn okhch Topnn pacnjiaBaMH A I C ! 3 — NH 4 C1 o 6 pa 3 yiOTCH 

OKCHXJlOpiiAbl TOpHH H 3AIOMHHHH. /IaH nOATBep>KACHHH VKa3aHHOrO • 

npeAnojio>KeHH5i ny>KeH 6biji HaAOKHbifi MeTOA anaAH3a, no3BOjisno- 
luhh HACHTH(})HUHpoBaTb yKa3aeHbie okchxaophabi. 

B CBH3H C 3THM npe>KAe Bcero 6 b!AO . HeoOxOAHMO BblHCHHTb CBOH- 
CTBa OKCHXJlOpHAa aJUOMHHHH, T-3K KaK CBOHCTB3 OKCHXJIOpHAa TOpHH 
6 bIAH H3BeCTH bi. 

TepMOAHHaMHqecKne xapaKTepHCTHKH OKcwxjiopHAa ajnoM hhhh 
obiAH nojiyqeHbi c noMOiiuno npn6jiH>KeHHoro MeTOAa KapaneTbflHua 
Ha ocHOBe AaHHbix aah LaOCI, SmOCl h GdOCl. 

SKcnepHMeHTajibHO okchxjiopha a a iomhhhh 6 biA noAyqeH Bbico- 
KoxeMnepaTypHbiM thapoah30m A1C1 3 c noMombio neperpeToro boah- 
Horo napa^ 

TepMOAHHaMHqecKHM pacqeTOM 6biAa onpeAeAena MaxcHMaAbno 
AonycTHMan TeMnepaTypa aah peaKijHH BbicoKOTeMnepaTypnoro rn a- 
poAH 3 a AICI 3 , paBHan 300°C. 

Pe 3 yAbTaTbi aHaAH3a noKa3aAH, hto b ycAOBHnx npoBeAeHHbix 
onbiTOB npoTexaeT peaKUHH: * 

AlCU(a) + H 2 0 (a)^ AlOCi(rtf) + 2HCl(a), 

. 280 ° 

b CTporo cTexHOMeTpHqecKOM cooTHomeHHH. noKa3ano, qTo okchxao- 
Pha aAiOMHHHH He pacTBOpHM b a 6 coAK)THOM cnnpTe. 

Ha 0CH0B3HHH yCTailOBAeHHblX AaHHbix O paCTBOpHMOCTH OKCHXAO- 
pHAa aAfOMHHHH B a30THOH KHCAOTe H Hep aCTBOpHMOCTH B a6cOAIOTHOM 
cnnpTe 6biAa pa3pa6oTai-ia cxeMa aHaAH3a npoAyKTOB peaKAHH xaq- 
1 pnpoBaHHH okhch TopHH b pacnAaBax AICI 3 — NH 4 CI. 
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Al+^CI- ^NH + paCTBopbI a Ha^H 3 HpoBajiHCb na coflepjKamie Th+ 4 , 

Pe3yji bTaTbr noKa3ajiH, htoi 

Mu a ri PeaKUHH xjiopHpoBaurm okhch Topna b pacruiaBe AlCla — 
INH 4 LI npoTeKaeT no c/ieAytomen cxeMe: 

Th0 2 '+-AICI 3 ^ThOCIj+’AlOCl, 

ThOCl 2 + AICI 3 ^ ThCI 4 + AIOCI, 

NH 4 CI -> NH 3 + HCI, 
ci TaK>Ke, B03.M0>KH0, no peaKH,HH 

Th0 2 + 2A1CI 3 J± ThCl 4 + 2AIOC1; 

, 6 ) c noBbimeHneM TeMnepaTypw Bee 6ojibwan wacTb okchxjiodh- 
fla to pw a npeBpaiuaeTCJi b ThCI 4 h ripn TeMnepaTypax Bbiiue 400°C 
homth OTcyTCTByeT ThOCI 2 ; ■ 

reMnepaxypu 1 5!' ° KHCH ajli0MHHHil He Ha6jiK> fl ajiocb Bn,noTb.. A o' 

Iv noCB5 iiuena H3y i ieHHio ycjioBHH npouecca xjiopHpoBaium 
okhch Topwa b pacnjiaBax AICI3 — NH 4 CI. F F 

ripouecc XJIOpnpOBaHH5I npOBOAHJICH B WapOCTOHKHX CTeK,flHHHbIX 
npooiipnax, HarpeBaeMbix UHJiHHApiiMecKOH nenbio. 

HaBecKa okhch TopH5i, npoKajieiiHaa npi-i 1100—1200° b Teqeime 
500 Me H H3Me,JIblleHHaH fl0 P a3Me Pa 0,50 mm, cocraBasaa b cpeaneM 

AHajIH3 npOAyKTOB XJ10pHp0B3HH5I npOBOflHJICSI paflHOMeTpHMeCKHM 
MeToaoM c HOMOLUbK) HX-1, BhiAeneHHorp h 3 ecreciBeHHoro ypana 
Ha ocuoBe paflHOM6TpH4CCKoro aHa/iH3a 3 kthbhocth pacTBOpa h 
ocaai<a, nojiyqeHHbix b pe3yjibTaTe peaxuHH, 6bui onpe.ne.neH bmxoh 

XJIOpHAa TOpHB- 


B (%)■ 


100%, 


TpaTa° paflHoaKTHBHOCTb ocaflKa, A p - pannoaKTHBHocTb 4 >„jib- 

B KaqecTBe ochobhhx cfiaKTopoB, onpenejiaiomHx npouecc xjiopn- 
poBanHH, ObijiH HsyqeHbi ciieayiomHe: TeMrtepa T ypa h BpeM5i xjiodh- 
POB3HHH, COCT3B paCHJiaBa, KOTIHMeCTBeHHOe COOTHOLLieHHe pacn.TaBa 
H OKHCH TOpHH, pa3Mep HaCTHIi, Th0 2 . 

njiaB?y M Ain r0, Nfw r°i np0B ( ! AeH0 „ x - ,I0 P H P 0Ba HHe okhch tophh b pac- 
njiaBax AIU 3 — NH 4 CI c Ao6aBKOH yrjiepoaa. 

Ha OCHOB3HHH 3KcnepHMeHTajib H bix flaHHbix o bjihhhhh BpeMenn 

XJ10pHp0B3HH5I H3 BbIXOfl XJIOpHHOB TOpH5I 6bIJI OTTpeflejICH nop5IHOK 

peaKUHH xjiopHpoBaHH5i okhch TopH5i b pacnjiaBax AICI3 — NH 4 C|- 
OCJieaHHH OKa 3 ajlC 5 I paBHbIM HByM. 3 to o 6 CT 05 ITe^bCTBO JIHLHHHft 
P a3 noflTBepwflaeT npaBHjibHocTb HByxcTanHHHoro MexaiiH 3 Ma xno- 
pHpoBariHH okhch TopH5i b pacnnaBax AICI3NH4CI 
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H 3 flai-n-ibix no TeMnepaTypnoft 3aBHCHM0CTH BbixoAa XAOpnAOB 
TopHH 6 hah onpeAejienbi 3MnHPHuecKHe KOHcraHTbi b ypaBHCHHH Ap- 

E 

peHnyca (t. e. In K = R'Y* .+ C, vjxe K — KOncTai-iTa cxopocTH 

peaKUHH; E h C — nocTOHHHbie BejiHMHHbi). 

flajiee, H3 iiaxjiona nojiyneHHbix KpHBbix InK— -y 1 -iaMAeiibi 

3 HaMeHHH 3 HeprHH aKTHBaUHH AASI peaKUHH x a o p n p OB a H H H OKHCH 
tophh b pacnjiacax pasAHmioro cociaBa (40, 50, 60, 70 h 80 moji. % 
AlCU). 

ConocTaBJieHHe paccMHTaHiibix 3 HaneHHH si-ieprHH aKTHBauHH c 
TeMnepaTypaMH nji aBJieHHH h TeMnepaTypaMH nanajia peaKUHH xjio- 
pHpoBauHn b pacnjiaBax pa 3 AHHHoro cocTaBa noKa 3 aAH, hto yKa 3 an- 
Hbie BejiHMHHbi cooTseTCTByiOT Apyr upyry. 

H 3 3KcnepHMeHTaAbHbix pe 3 yAbTaTOB 6 wjih cAejiai-ibi cjieayiomne 
BbiBOAK 0 bahhhhh TeMnepaTypw Ha npouecc xAopnpoBaHHn: 

a) Bbiuie TeMnepaTypbi njiasnemiH cMecH A1C1 3 — NHXl "nadA'.o- 
AaeTCH cKaHKOo6pa3Hoe yBe/iHMeHHe TeMnepaTypnoro 3cjxJ)eKTa; 

6) c HaKonAeHHeM npoAyKTOB xa op npo Banna BAHHnne TeMnepa- 
Typbi nocTeneHHO naAaeT; 

b) OnTHM aAbHbIMH TeMnepaTypaMH XJIOpHpQBaHHH hbahiotcjk 
380 — 400°C aah pacnjiaBOB c 60, 50 h 40 moji. % AICI 3 h 330 — 350°C 
aah pacnjiaBOB c 80 h 70 moa. % AICI 3 . 

SKcnepHMeHTaAbHbie pe 3 yAbTa™ 0 bahhhhh BpeMei-iH xAopnpoBa- 
h h a na bmxoa xaophaob noKa 3 biBaiOT 3 ai<OHOMepHoe yBejiMHenne 
HHKy 6 auHOHHoro nepnoua c noHH»ceHHeM TeMnepaTyp 11 b 38 bhch- 
mocth ot cocTaBa pacnAaBOB AICI 3 — NH 4 CI. 

nocAeAHee oficTOATeAbCTBo od^ncHHeTCH i-iaMH pasi-iHuen b onep- 
thhx aKTHBauHH xAopnpoBaHHfl b pacnAaBax pasAHHi-ioro cocTaBa. 

3aHrf>KeHHoe 3HaneHHe 3HeprHH aKTHBauHH, no naineMy Miieiuno, 
GBH3aHO c naAenneM i<a>KyiueHCH aneprHH aKTHBauHH 3a cmct AHc^cJ)y- 
3HOHHOTO 34 )$ eKTa * 

JlaAee, dbiAo cagabho 3 aKAK)neHHe 0 tom, hto XAopnpoBaiiHe 500 
MHAAHrpaMMOBoro KOAHuecTBa okhch TOpHH bo Bcex pacnAaBax 3 a- 
KaHHHBaeTCH npHMepHO 3 a 60 MHHyT . 

Pe 3 yAbTaTbi HCCAeAOBaHHH 0 bahhhhh cocraBa pacnAaBOB 
AICI 3 — NH 4 CI noKa3aAH, hto b pacnAaBe c 80 moa. % AICI 3 moxuto 
XAopnpoBaTb Th02 y>Ke npn 250°C, OAnano, stot pacnAaB, odAaAan 
3aMeTHOH aKTHBHOCTbK) npn yMepeHHbix TeMnepatypax, He MO>i<er 
XAopnpoBaTb OKHCb TOpHH C dOAbUIHM BbIXOAOM Up H BblCOKHX TCM- 

nepaTypax. B pacnAaBe >Ke 50 moa. % AIC1 3 , ne yAeTyqHBaiOLueMca 
BnAOTb ao BbicoKHx TeMnepaTyp, mohcho XAopnpoBaTb AByoKHCb to- 
pnn npaKTHnecKH ao 100%-noro BbixoAa. OcTaAbHbie pacnAaBbi, b 3a- 
bhchmocth ot hx TeMnepaTypbi nAaBAeHHH, BeAyT cc 6 h noAodnbiM 
o6pa30M. 
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TaKHM o6pa30M, MaKCHMaJlbHO AOCfHHtfcMbie 3Ha^eHH^ BbIXOAa 
xjiopHAa TOpH5i orpaunneiibi B03MO>KHOCTbio neperpeBa pacnjiasoB 
t. e, hx jieTyqecTbio. 

Pe3yjibTaTbi no HccjieAOBanHio bjihhhhh KOjinnecTBeHnoro coot- 
HonieH hh pacnjiaBa AICI3 — NH 4 C1 h okhch tophh noKa3ajin, mo hcm 
6oJibuie pacnjiaBa no cpaBHeHHio c OKHCbio Topnn, tom Bbime bhxoa 
xjiophaob Topnn h, hto ajih yAOBJieTBopHTejibnoro xjiopHpoBaiiHH 
okhch TopHH aoct aTOMHO 8 KpaTHoe KOJiHHecTBO pacnjiaBa. 

no Mepe H 3 Me^Ib l ieHHH OKHCH TopHH BbIXOA XJIOp HpOBaHHH 3aMCT- 

ho yBejiHHHBaeTCH BnjioTb ao pa3Mepa nacTHu Th0 2 nopHAKa 1 mm, 
AajibHeftmee H3MejibneHHe Majio CKa3biBaeTCH Ha BbixoAe xjiophaob to- 
pH51. n03T0My AJIH npaKTHHeCKHX UeJlCH XJIOpnpOBaHHH AOCTaTOMHO 
H3MeJIbHHTb AByOKHCb TOpHH AO pa3MepOB H3CTHU 0,5 — 1,0 MM. 

Bo Bcex cjiynanx xjiopnpoBaiiHH Th02 pacnJiaBaMH AICI3 — NH 4 C1 
BJiHHHHB yr/iepoAa oTMeneno He 6bijio, hto, no HauieMy mhchhio, 
oO^ncHHeTcn cjieAyiomHMH npnuHHaMH: Bo-nepBbix, npn yMepeHHbix 
TeMnepaTypax (HH>Ke 500°C) yrviepoA KaK b occt a h 0 b h t e ji b HBjineTCH 

M aJIOaKTHBHbIM BemeCTBOM, BO-BTOpbIX, nOCKOJIbKy B H3HJCM cjiynae 
xjiopnpyiomHM peareHTOM hbjihctch ne cbo 6 oahhh xjiop, a coeflHne- 
11 He AICI3, to b caMOM npouecce xjiopnpoBaHHH o6pa3yeTcn BoccTa- 
HOBHTejib — ajiiOMHHHH, npnneM naMHoro 6ojiee aKTHBHbiH, M6M yrjie- 
POA. 

C uejibio BbiflcneHHfl bo 3 mo>khocth HcnojibsoBanHH npouecca AH- 
cthjijihuhh xjiophaob b rexHOAOTHH HAepnoro ropionero 6bIJia H3y- 
nena ahcthjijihuhh xjiophaob neKOTopbix ocKOJionHbix sjieMCHTOB 
(rjiaBa V). 

! JXj\9[ BblHCIieHHH nOBCACHHH OTACJIbHblX OCKOJIOHHbiX SJieMCHTOB B 

npouecce xjiophahoh ahcthjijihuhh onbUbi cnanaJia npoBOAHJiHCb c 
ropneM, noMeneHHbiM oTAOJibiibiMH H30TonaMH (Zr 95 , Nb 95 , Te 127 h 
R u 106 ), h TOJibKO noc/ie 3Toro 6bijin npoBCAeiibi onbiTbi c o6.ny«-ieriiiOH 

OKHCblO TOpHH. 

npouecc npoBOAHJicn b npoOupnax, noMemeHHbix b rep mcthhcckh 
3 aKpbiTyio 3 jieKTponenb. 

OTxoAHiUHe H 3 nenn ra 3 bi yjiaBJiHBajincb b norjioTHTejinx, sanoji- 
neiiHbix cMecbio aKTHBHoro yrjin, cyxon iucjiohh (KOH) h CaCi 2 . 

npouecc ahcthjiahuhh xjiophaoe npoBOAHJicn cpa 3 y nocjie xjiopn- 
pOBaHHH OKHCH TOpHH B yCJIOBHHX VASJieHHH napOB H 3 COCVAa C nOMO- 
mbio BaKyyM-Hacoca. 

Ha ochobc nojiyueriiibix pe3yjibTaroB anajiMsa 6biJi onpcACJicn oc- 
hobhoh napaMeip, xap aKTepH3yioLUHH npouecc xjiophahoh ahcthjijih- 
UHH b uejiOM, a h Men ho CTeneiib yjieTynHBaHHH xjiophaob: 

v'(7o)=— — ~ — 1007,,, 

^0 A hx 


rfle — paAHoaKTHBHocTb yAeiyMHBiiieHcn Mac™ xjiophaob; 

A., x — paAHoaKTHBHocTb ocaana; 

Ao — cyMMapiian paAHoaKTHBHocTb iicxoAiioro npenapara. 
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FIocKOJibKy Henocpe£CT&eHHoe onpeAeJiemte KoniiMecTBa (A^ 
XJlOpHAOB B B03rOHC 3aTpyAH0HO H3-33 CJIO>KHOCTH MOT KOTO Bbl/XeJiei-IHM 
MHKpOKOHAeilCaTa XJlOpHAOB H3 n p H 0 M 1 1 H K a , TO B HaUICM CJiyMae OH 3 . 
onpeAejinjiacb no pa3HOCTH: 

A — A A _ A 

rjxe A hji — aKTHBHOcrb He yjieTyMHBmeficH Mac™ xjiopHAa paccMar- 
pHBaeMoro 3JieMenTa, paBHan aKTHBHOCTH paCTBopa. 

M 3 MiiorHx (JiaKTOpoB, bjihhkhuhx na CTeneiib yjieTyMHBanHFi xjio- 

piiAOB, h3mh 6bijin H3yneHbi JiHUJb cjieAyiomHe: 

a) TeMnepaTypa narpeBaunn; 

G) BpeMH AHCTHJ1JIHUHH h 

b) cocTaB pacnjiaBa A 1 C 1 3 — NH 4 C1. 

JXjin o6cy>KAeHHH nojiyqeHHbix SKcriepHMenTajibiibix AaHHbix i-iaMH 
Gbijio BbiBeAeHo ypaBneHHe: 

\ A 

-c..T" 2 e"' r 

V' (96) =100-[1 - e ]%, 

rzie V 7 (%) — CTenenb y ji e t y m h b a h hh xjiophaob (%); t — BpeMH 
AHCTrrjijiHUHH !muh.)i l = — ; L — MOJinpuan TenjipTa picnapenmi 

^ R 

(Ka a} mo jib ) ; T — aGcojnoTHaH TeMnepaTypa; c — nocTOJiHuan Bejin- 
MHHa. 

npw BbiBOAe yKa3aHnoro ypaBneHnn Mbi hcxoahah H3 AHcJ^epen- 
uwajibHoro ypaBHOHHH JlanrMiopa, opnenTupyHCb na to oGcroHTeAb- 
ctbo, mto ycjioBHH onbiTa GbiJiw BecbMa 6 jih3kh k c/iynaio onpeAeJie-' 
h h 5i AaBJieHHH Hacbimemibix napoB no xuinaMHMecKOMy MeTOAy Jlaiir- 
Miopa. 

XteftcTBHTejibHO, 3KcnepHMeHTajibHbie AaHHbie xopomo onucbiBa- 
Jincb BbiBeAeHi-ibjM vpaBHeHHeM nan b 3aBHCHMOCTH ot TeMnep aTypw, 

Tax H B 3aBHCHMOCTH OT BpeMCHH AHCTHAJI HUHH. 

Ha ocHOBe nojiyqeiiHbix SMriHpHMecKHX ypaBiieHHH obuin pacnn- 
r a m bi TenjioTbi Hcnapei-iHH xjiophaob (Zr, Nb, Te) H3 paajiHMHbix pac- 
njiaBOB. 

Ms CpaBHeHHH KpHBbIX yJIOTyMHBaHHH 'XJlOpHAOB paSJIHMHbIX 3JIC- 
mchtob mo>kho BHAGTb, mto HCCjieAOBamibie 3JieMenTbi no Boapaeraio- 
meii CTenenn yjieTVHHBaHHH hx xjiophaob pacnojiaraioTcn b cjieAyio- 
UXOM pHAy: 

Ru, Te, ? Th , S Th , Nb, Zr,. 

FAe y Ih H S — y aKTHBHOCTb H Cy MM apH 3H aKTMBHOCTb oGjiyHeH- 
HOrO TOpHH. 

Tot (J)aKT, mto hroGhh vji eTy m h b aeTcn ropasAo TpyAHee, neM unp- 
KOHHH (neCMOTpH II a ‘ t KH , NbGr. <C t KK n ZrCU), MOAKeT GbITb oG'b- 
hciioh jihGo o6pa30BaiiHeM TpyAHOJieTyqnx KOMruieKCHbix coeAHHeHHH 
NbCl 5 h NH 4 C1 7 jihGo odpaaSoBaHweM oKCRXJiopHAa hhoGhh (NbOCU), 

6 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



— J 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


B bi b o a bi ' 

1. MeTOAOM TepMHqecKoro aHajiH3a 6biJia nsy^eHa A^arpaMMa 
mi 3 BKOCTH b CHdeMe AICI3 — NH4 CI h nojiyHeHbi 6jiH3Kne k Aa h- 

HbiM KHHAaJia pe3yjibTaTbi. 

2. CTaTHMecKHM MeTOAOM onpeAejieHHH AaBJieHHH HacbimeHHbix 

napoB H3y^eHa jieTyqecTb pacruiaBOB b cncreMe A1C1 3 — NH^Cl, - Haft- 
AeHa BepxHHH KpHBan b AHarpaMMe cocTaB — AaBJieHne, a raK>Ke 
noJiy^eHa TeMnepaiypa KHneunn jxjih . pacnjiaBa 50 moji. ■% Aicia, 
6jiH3Kaa k aaHHbiM Mopo30Ba. - \ 

3. C noMombio BbicoKOTeMnepaTypHoro ruApOAH3a xAopucToro 
ajiiOMHHHH neperpeTbiM boahhum napoM 6biJi noAyueH okchxaopha 

ajIIOMHHHH. 

4. Ha OCHOB3HHH ycTaHOBjieHHOH aKcnepHMeHTajibHbiM nyieM pac- 

TBOpHMOCTH OKCHXAOpHAa aAlOMHHHH B a30TH0Il KHCJIOTe H HepaCTBO- 
pHMOCTH B a6cOAIOTHOM CHHpTe 6bIA3 pa3pa60T3Ha MeTOAHKa XHMH- 
uecKoro anaAH 3 a pacTBopoB, coAepA<aiu,Hx hohh Th +4 , Al +3 , NH^ h Cl”. 

5. EbiJi H3yMeH xhmh3m npouecca xAopupoBanHH okhch Topua 
b pacnjiaBax A1C1 3 — NH 4 C1; ycraHOBJieHO, uto yKasanHbifl npouecc 
npoTexaeT no AByM craAHHM: 

Th0 2 + A1C1 3 £ ThOCl 2 + A10C1, 

ThOCl 2 + AICU2 ThCU + AlOCl. 

6. BbiJia H3yneHa KHHeTHKa npouecca xAopHpoBaiiHn okhch Topun 

b pacnuaBax A1C1 3 — NH 4 Cl h 6 hah ycTaHOBAeHbi cAeAyiomue onm- 
MaAbHbte ycAOBHH A-nn XAopHpoBaHuu okhch Topna c bhxoaom He Me- 
Hee 95%: cocTaB pacnaaBa — ot 60 ao 40 moa. % AICI3; TeMnepa- 
T ypa — H e HH*e 400°C; BpeMn XAopHpoBaHHH — He MeHee 60 MHHyr, 
KOAHuecTBeHHoe cooTHOineHue pacnAaBa k Th0 2 — 8 -M0; pa3Mep 
MaCTHU OKHCH TOpHfl 0,25+0,5 MM. 

7. Ha ocHOBe pacuuTaHHbix 3HaueHHii anepruH aKTHBaunn 6biao 
BbiHCHeHO 3aKOHOMepHoe H3MeHeHue HHKy6auHOHHoro nepnoAa h tcm- 
nepaTypu nauaAa.peaKUHH xAopHpoBannH okhch tophh b 3aBHCHM0CTH 
ot coAepjKaHHH AICI3 b pacnAaBax. 

8. Bmao H3yueHO bahhhhc TeMnepaTypbi, BpeiweHH h cocraBa pac- 
nAaBOB AICI 3 --NA 4 CI Ha cieneHb yAeTyuHBaHHH HHAHBHAyaAbHbix 
xaophaob UHpKOHHH, hho 6 hh, TeAAypa h pyTeHHn, a T3K>Ke Ha npo- 
uecc ahcthaahuhh xaophaob oSAyueHHoro Topan. 

9. Ha ocHOBe conocTaBAeHHH aKcnepHMeHTaAbHbix abhhhx no yae- 

TyMHBaHHIO XAOpHAa HH06HH H XAOpHAOB pa3AHUHbIX 3A6MeHT0B H3 
o6AyueHHoro Topun 6 ha cueuaH bhboa o tom, hto cxoactbo sthx xao- 
Phaob npu yAeTyuHBaHHH o6ycAOBAeHO 6 ah3khmh k XAopHAy hhoShh 
QBO fiCTBaMH XAOpHAB npOT3KTHHHH, npeACTaBAHIOmerO OCHOBHyiO 
naCTb paAHOaKTHBHOCTH oSAyueHHOrO TOpHH. 
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10. B na^ecTBe ontHMajibHbix ycjioBHft ajih yflOBJieTBOpHTejibHoro 
yjieTyqHBaHHa xjiophaob ocKonorabix a^eMeHTOB ycTaHOBJieHbi cjie- 
ayiomHe: 

TeMnepaiypa — 400 -s- 450°C, 

BpeMH flHCTHJIJI'HUHH — 120 + 180 MHHyT, 
cocTaB pacnjiaBa — 70 moji. % A1C1 3 . 



JI 49044 OT 19/V 1959 r. Q 6i,eM Vs n. n. 3aKa3 605. 

THnorpa<j>HH MXTH hm. H. MeHaejieeBa, MnyccKasi n.i,, 


Tnpa>K 130 
a. 5/2. 
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MHHHCTEPCTBO BblCUIErO H CPEJHErO CnEUHA/IbHOrO 
0BPA30BAHH3 PC<t>CP 

MOCKOBCKHH opjena JIEHHHA SHEPrETHMECKHH HHCTHTYT 
Ka<j>e,npa aTOMHbix ajieKTpocTaHuftfl 
T. X. MAPryjlOBA 


TEnjIOTEXHHMECKHE METOflbl PAUHOHAJlbHOK 
OPrAHH3AUHH BOAHOrO PEXCHMA ATOMHbIX 
3JIEKTPOCTAHUHH 
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1. BBeACHHe 


BoAHbifi pexHM STOMHbix CTaHu,HH b 3Ha«iHTejibHOH Mepe Oll- 
peAeJiHeT HaAextHocTb hx pa6oTbi. OcHOBHoe Tpe6oBaHHe k 
BOAHOMy peJKHMy — OTCyTCTBHe OTAOWeHHH (HaKHnb, npOAyKTbl 
Koppo3HH, uiAaM) Ha noBepxHocTHx HarpeBa h ocofieHHo Ha Ten- 
AOBMAeAHiomHx SAeMeHTax peaicropoB. IlpeAOTBpameHHe otao- 
weHHii MOH<eT 6bm> AOCTHrayTo iioctohhhum BbiBeAeHHeM c npo- 
AyBKoii HaKanAHBaiomHxcH b KOHType npHMeceft, cnocoCHux k 
OTAOX eHHK). OAHaKO BeAHHHHbl npOAyBOK He AOAJKHbl 6bITb 
vpe3MepHbiMH. HaHdoAbiuee 3HaHeHHe a.nh o6ecneHeHHH HaAew- 
Horo BOAHoro pewHMa HMeeT noAAepwaHHe b BOAe nan npoAy- 

BOHHOH, TaK H AOSaBOHHOH, OnpeAeAeHHbIX (j)H3HKO-XHMHHeCKHX 
noKa3aTeAeft. TeM caMbiM 0Ka3UBaeTCH B03AeftcTBHe h Ha cko- 
pOCTb IlOCTynAeHHH npOAyKTOB KOpp03HH B BOAy H Ha HX co- 
CTOHHHe. yMeHbUieHHfl COAepjKaHHH npOAyKTOB KOPP03HH B BO- 
Ae MOJKHO AOSHBaTbCH H npHMCHeHHeM HepjKaBdOIUHX aycTeHHT- 
Hbix eraAeft aah noBepxHocTefi HarpeBa. 

CAeAyeT, OAHaKO, HMeTb b BHAy, hto TaKHe MeponpHHTHH Kan: 
yBeAHHeHHe npoAyBKH, npHMeHeHHe HepwaBeiomHx aycTeHHTHbix 
cTaAefl, npHMeHeHiie oSeccoAHBaHHH b cxeMax BOAonoAroTOBKH, 
xHMHHecKaa o6pa6oTKa KOHAeHcaTa Bceft ctbhuhh 3HawreAbHo 
yAopowaioT ycraHOBKy h noaTOMy aoawhh npHMeHHTbCH ahuib 
b pa3yMHUx, MHHHMaAbHo Heo6xoAHMUx npeAeAax. OnbiT no- 
Ka3biBaeT, hto nyTeM TenAOTexHHHecKH pauHOHaAbHoft opraHH- 
3auHH BOAHoro pescHMa ct3huhh h ee OTAeAbHux arperaTOB 
MOWHO AOCTHHb 3HaHHTeAbHOrO 3(|)({)eKTa. riosTOMy peuieHHe 
Bonpoca o tom hah hhom boahom pextHMe ycTaHOBKH He 
aoajkho CAeAOBaTb nocAe pa3pa6oTKH TenAOBoft cxeMu ct3h- 
uhh, a HeoSxoAHMo coBMecTHOe paccMOTpeHHe TenAOTexHHHec- 
KHX CXeM H BOAHoro pejKHMa BCeft yCTAHOBKH. 

Oahhm H3 HaH6oAee moiahux TenAOTexHHMecKHX cpeACTB 
Aah pauHOHaAbHoft opraHH3au,HH BOAHoro pe*HMa naporeHepH- 
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pyjoiUHx ycTaHOBOK HBAneTCH CTyneHiaToe HcnapeHHe, xoTopoe, 
Kan HaM xaweTcn, aoawho 3aHHTb BeAymee mccto b opraHH3a- 
uhh BOAHoro pe^HMa aTOMHbix CTaHUHH. npH 3 tom, pa3yMeeTCH, 
b npHMeHeHHH CTyneHnaToro HcnapeHHH Ha aTOMHbix CTaHUHH.x 
b cpaBHeHHH c o6biHHofi TenAoaHepreTHxoft ecTb h cboh ocodeii- 
HOCTH, a HMeHHO: 

a) Ecah b odhmHoft TenAoaHepreTHxe BBeAeHHe eryneHHaTO- 
ro HcnapeHHH HywHo aah yAynuieHHH h^ctoth napa b OTHouie- 
HHH COAepJKaHHH B HeM npHMeCefi npH ' HeH3MeHHOH BeAHHHHe 
HpOAyBKH HAH AAH yMeHbUieHHH BeAHHHHbl npOAYBKH npH TOH WC 
HHCTOTe napa, to b aTOMHoft 3HepreTHxe ocHOBHan 3aAana cry- 
neHHaToro HcnapeHHH 3axAmaeTCH b yMeHbuieHHH xoHueHTpa- 
Ahh b BOAe peaKTopa, npnneM He TOAbxo (a aanacryio h «e 
CTOAbKo) b oxHouieHHH pacTBopeHHwx npHMeceii, HO H B OTHOUIC- 
HHH npOAyKTOB KOpp03HH, 

yMeHbUieHHe COAepwaHHH npOAyKTOB K0PP03HH He TOAbKO 
oeAeT k npeAOTBpameHHK) hx OTAOweHHft, ho h cHHwaeT hhtch- 
CHBHOCTb paAHOAH3a, a nOTOMy H CKOpOCTb K0PP03HH XOHCTpyX- 
UHOHHbJX MaTepnaAOB. 

6) CTyneHnaToe HcnapeHHe no3BOAHer B03AeftcTB0BaTb na 
HHCTOTy BOAbi h napa aTOMHbix craHimft c tohkh 3peHHH hx ax- 
thbhocth, odecneHHBaH MeHbiuyio aKTHBHOCTb napa, qeM b or- 
cyTCTBHH CTyneHnaToro HcnapeHHH. 

b) JIjih aTOMHbix naporeHepHpyiomHx ycTaHOBOK Tax we, KaK 
h b ofibiHHOH TenAOSHepreraxe, HaKHnHbiH pewHM HeAonycTHM. 
Ho ecAH b 0(5biHH0H TenA03HepreTHKe BnoAHe AonycTHM B3aMei; 
3toto uiAaMOBuft pewHM, to b btomhux naporeHepnpyiomHx 
ycTaHOBKax abao oPctoht HHane — aah coCctbchho naporeHe- 
paTopoB uiAaMOBMii pewHM xoth h He weAaTeAeH, ho AonycTHM; 
b Tex we cAynaHx, KorAa peaxTOp OAHOBpeMeHHo hbahctch na- 
poreHepaTopoM, uiAaMOBbift pewHM aah Hero He TOAbKo ne we- 
AaTeAeH, ho h coBepuieHHO HeAonycTHM. IloaTOMy HanpHMep, b 
cdbIHHOH TenAOSHepreTHKe npOH3BOAHTCH CpOCCpaTHpOBaHHC 
ecefi naporeHepHpyiomeft ycTaHOBKH, a b aTOMHoft sHepreraxe 
(poc^aTHpoBaHHe boah peaxTopa b ueAHx uiAaMoo6pa30BaHHH 
HeAonycTHMo. 

HaAHHHe caMOCTOHTeAbHbix odocodAeHHbix Haereft naporeHe- 
pHpyKMAeft ycTanoBXH, xapaxTepHoe aah cTyneHnaToro Hcnape- 
HHH, no3BOAHeT npeAycMOTpeTb cpoctpaTHpoBaHHe 3 tomhoh napo- 
reHepHpyiomeft ycTaHOBKH BHe peaKTopa h noaTOMy b xohchhom 
cneTe He onacaTbcn HexoTopbix He3HaHHTeAbHbix npHcocoB b xoii- 
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jieHcaTope, Koropwe MoryT HMeTb Mecro Aaa<e npH a6coAiOTHOH 
TUIOTHOCTH BaJIbUOBOMHblX COeAHHeHHH*. 

r) 3HaqHM0CTb npHMeHeHHH MeTOAa eryneHuaToro Hcnape- 
HHH AJIH aTOMHHX CT3HUHH 3aKJIK)HaeTCH T3K>Ke B B03MOJKHOCTH 
yMeHbiueHHH BeJiHHHHH npOAYBKH rii* CAeAOBaTeAbHO, npoH3BOAH- 
rejibHOCTH AoporocTonmHx ycTaifoBOK no ee OHHCTKe. 

a) HaKOHeu, 3a cneT pe3Koro yMeHbineHHH KOHueHTpauHH 
npOAyKTOB KOpp03HH B OCHOBHOH H HaHfiOJiee HyBCTBHTeAbHOH 
c tohkh 3peHHH oTjioHceHHH MacTH ycTaHOBKH— -peaKTope, eryneH- 
MaToe HcnapeHHe no3BOjiHeT hath Ha o 6 mee vBeAHneHHe cOAep- 
>k3hhh npoAyKTOB Koppo3HH b npoAyBOHHOH BOAe Been napore- 
nepHpyiomeH ycTaHOBKH h b cbh3h c sthm nocTaBHTb Bonpoc 06 
OTKa3e ot npHMeHeHHH Aopornx h ac(})Huhthhx ayereHHTHHX 
HepmaBeiomHx cTaAefi a^is naporeHepHpyioiuHx nopepxHOCTeft 
HarpeBa. 

OTKa3 ot npHMeHeHHH aycTeHHTHHx Hep>KaBeiomHX cxajieft 
yAemeBHJi 6h h cHCTeMy BOAonoAroTOBKH aah Ao 6 aBOHHOH boah. 
MyBCTBHTeAbHOCTb 3 Thx CTajien k Koppo3HH noA HanpHjKeHHew 
B npHCyTCTBHH Cl-HOHa 3aCT3BAHeT He OrpaHHHHBaTbCH yMHT- 
neHHeM AoSaBOHHOH boah h hath Ha npHMeHeHHe 6oAee Aoporoft 
cxeMbi noAHoro ofieccoAHBaHHH jiJin yAajieHHH H3 boah Cl-HOHa. 

TaKOBH ocHOBPjHe npeHMymecTBa h oco 6 eHHocTH npHMeHe- 
HHH cTyneHHaToro HcnapeHHH Ha axoMHHx ajieKTpocTaHUHHX. 

EcAH paCCMaTpHBaTb BAHHHHe pa3A HHHHX TeiUIOTeXHHHeCKHX 
MeTOAOB TOAbKo Ha HHCTOTy napa, to, KaK H3BecTHO, eme 6 ojib- 
ixiHH 3(})4)eKT, neM ot CTyneHHaToro HcnapeHHH, mohcho noAy- 
MHTb ot npHMeHeHHH Apyroro MeTOAa — npoMbiBKH napa. Ho 
npOMHBKa napa He 0Ka3HBaer HenocpeACTBeHHoro bjihhhhh Ha 
coAep>KaHHe b npoAyeoHHbix BOAax npoAyKTOB Koppo3HH h hhhx 
npHMecen h noTOMy ajih aTOMHbix cTaHUHH HMeeT cymecTBeHHO 
MeHbinee 3HaneHHe. 

C^eAyeT, OAHano, hmctb b bhay, hto Ha 3 tomhhx cTaHUHHx 
Hcn0Ab3OBaHHe MeTOAa npoMbiBKH napa nHTaTejibHOH boaoh 
xaK>Ke uomer AaTb cyiuecTBeHHoe yjiyHineHHe boahoto pe>KHMa 
npe>KAe Bcero b oTHomeHHH Ae3aKTHBauHH napa**, a TaK>Ke KaK 
cpeACTBo noAHofi AeaapauHH nHTaieJibHOH boah ao ee nocTyn- 
AeHHH k noBepxHOCTHM HarpeBa. B 3toh cbh3h npHMeHeHHe npo- 
mhbkh napa nHTaTejibHon boaoh Ha aTOMHHx cthhuhhx TaK>Ke 

HBAHeTCH >KeAaTeAbHHM. 


* 3a cqeT, HanpHMep, Koppo3HH caMHx TpyPox KOHAeHcaTopa. 

** 3Aecb He HMeeTCH b bhay ra30Baa (rjiaBHbiM o6pa30M KHCAopoAHaa) 
aKTHBHocTb, Ha KOTopyw flpoMUBKa napa nHTaTeAbHofi boaoA He BAHaeT. 
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yMeHbuiaa aKTHBHOCTb napa h Aonycxan 60/ibuiee coAepxca- 
Hne npo/^'KTOB Koppo3HH b npo^yBo i iHOH Bofle, xen.TOTexHHvec- 
KHe MeTOflu opraHH3auHH boahoto pejKHMa (cTyrieHnaToe ncna- 
peHHe h npoMhiBKa napa) ofijiernaiOT nepexoA ot AByxxoHTyp- 
hhx cxeM aTOMHbix SHeprefHqecKHX ycTaHOBOK k OAHOxoHTyp- 
HUM 6e3 CHHWeHHH HaAeJKHOCTH pafiOTU yCT3HOBKH. B CO^eTa- 
IIHH C OTK330M OT ayCTCHHTHblX CT3ACH 3TO B 3HaHHTeAbHOH MC- 
pe yAeineBHT cTOHMOCTb o6opyAOBaHHH aTOMHbix cTaHunfi h bh- 
pafiaTbiBaeMofl hmh 3AexTpo3HeprHH. 

B nocAeAyromnx rAaBax paccMaipHBaioTCH KOHKpeTHbie npn- 
Mepu HcnoAb30BaHHH MeTOAOB npoMHBKH napa nmaTejibHOfi bo- 
Aoft h CTyneH^aToro HcnapeHHH aah P33ahhhhx mnoB aTOM- 
HUX CT3HUHH. 

ripHMeHeHHe h HcnoAb30BaHHe MeTOAa CTyneHnaToro ncnape- 
khh onnpaAOCb npn stom Ha cjieAyiomHe noAO?xeHHH, yciaHOB- 
JieHHbae b o 6 uhhoh TenAOSHepreTHxe: 

1. HaHdo^biuyio 3<J>4)6KTHBH0CTb AaeT AByxcTyneHHaToe ncna- 
peHHe; nocAeAyiomne ciyneHH noBHuiaiOT atfxtjexTHBHOCTb, ho 
ywe MeAAeHHee. 

2. CymecTByiOT onTHMaAbHbie naponpoH3BOAHTeAbHOCTH 
KajKAOii H3 CTyneHefi, npn KOTOpbix hhctot 3 o6mero napa nojiy- . 
naeTCH HaHBHciuefi. 

3. CiyneHnaToe HcnapeHne 3(})(j)exTHBHo h aah ycTaHOBOK, 
nHTaeMux KOHAeHcaTOM, b 3 tom oiynae cAeAYeT npnMeHHTb 
TOAbKo AByxcTyneHHaToe ncnapeHHe c MaAoft npoH3BOAHTeAb- 
HOCTbio (3 — 5%) BTopon CTyneHH HcnapeHHH. 

4. 3(})(j)eKTHBHOCTb eryneHnaToro HcnapeHHH 33 bhcht ot Ha- 
ahhhh ofipaTHoro nepeTexaHHH npoAyBOHHoft boah H3 nocAe- 
Ayiomefi CTyneHH b npeAHAymyro; bo H36e*aHHe Taxoro nepere- 
k3hhh OTAeAbHue CTyneHH HcnapeHHH >xeAaTeAbHO o6oco6AHTb, 
coeAHHHH hx BOAonepenycKHbiMH ahhhhmh c SoAbuiHM nepena- 

AOM AaBAeHHH. 

2. PauHOHaAbHaa opraHH3auHH boahoto pextHMa 
OAHOKOHTypHOfi 3T0MH0H CTaHUHH C KHnfUUHM peaKTOpOM H 
o6oco6AeHHbiM naporeHepaTOpoM 

Ha (J)ht. 1 npeACTaBAeHa Han6oAee pacnpocTpaHeHHan cxe- 
Ma aTOMHofl CTaHUHH c KHnaiAHM peaKTopoM h 060C06AeHHbIM 
naporeHepaTopoM. TypfiHHa nHTaeTCH HacbnueHHUM napoM AByx 
AaBAeHHfi: peaxTopa h naporeHepaTopa. FIoBepxHocTb HarpeBa 
naporeHepaTopa h cBH3aHHue c Heii xpyfionpoBOAbi o 6 whho bm- 
noAHHiOTCH H3 HepjxaBeK)meii cTaAH, ocTaAbHbie TpyConpoBO- 
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/tbi — H 3 yrjiepoflHCToft cTajiH. HpoAyBonHbie boah h peaKTOpa 
h naporeHepaTopa aKTHBHbie h HanpaBAHiOTCH b o6myx> Bbinap- 
Hyio ycTaHOBKy. 

CxeMa (a) HBjineTCH cxeMoft o napajuiejibHofi npoAyBKofi pe- 
aKTopa h naporeHepaTopa. IlHTaHHe h peaxTopa h naporeHepa- 
Topa T3K>Ke ocymecTBJiHeTCH napajuie-JibHo nHTaTeAbHoii boaoR 



An* ptaxmopa fan nap o&m pampa Aimptamopa An* napoetHopomopi 


OhrDrth tk'+i B!r%*d p ; drdtfgtib %-&»****& 





An* psamooa An* napotenepamopa - Ampeamopa Ann napoeeHBpamopa 

Dj 1 f m Bj*dp > df m D n -J^d nJ . Dni m Dj*dp, dp*Dg*dnt Dnt m 0, (Afdj+dg 

Onr. 1. CxeMbi BOAHoro pe>KHMa btomhwx CTaHUHH c khtthuimm peax- 
topom 6e3 neperpeBa napa: 

ci — napaji/iejibHan npoAYBxa peaxTopa h naporeHepaTopa, 6 — nocjie- 
AOBaiejibHaH npoAyaxa peaxTopa h naporeHepaTopa, e — cTyneHMa- 
Toe HcnapeHHe c noAaqeH qacTH nHTaTejibHon boah HenocpeACTBeHHo 
b naporeHepaTop, a — cryneHqaToe HcnapeHHe c noAaqefi Bcefi iih^ 
TaTejibHofl boah TOAbxo b peaxTop, / — xHnamHfi peaxTop, 2 — napo- 
reHepaTop, 5 — TypfiHHa HacbimeHHoro napa, 4 — cenapaTop; 5— xoh- 
AeHcaTop; 6 — MexaHHqecxHH h hohhtobmh <j>HjibTpbi 

OAHoro h xoro >xe xanecTBa (xoHAeHcaT c Ao6aBKOM o6ecco;ieH- 
HOH BOAbl). OAHOKOHTypHOCTb CXeMbI H BbinOJIHeHHe 3HaHHT6JIb- 
hoh ee nacTH H3 yrjiepoAHCThix cTajieii npHBOAHT k HeofixoAHMO- 
CTH BbIBOAa npOAyKTOB KOpp03HH He TOAbXO 3a C^eT npOAyBKH 
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peaKTopa h naporeHepaTopa, ho h aa cneT BKAKuieHHfl b cxeMy 
MexaHHHecKoro h hohhtobhx (})HAbTpOB. OAHaKo Aa>Ke npn 
stom nojiHan HaAejKHocTb. pafioTu peaKTopa MOJKeT 6biTb o6ec- 
neneHa TOJibKo npn 3HanHTeAbHOH ero npoAYBKe, Tax KaK npo- 
aykth Koppo3H« 6yAyT nocTynaTb b uhka h nocjie HOHHTOBbix 
(|)HAbTpOB, npHMeHeHHe KOTOpbIX B03MO>KHO TOAbKO B 0()AaCTH 
hh3khx TeMnepaTyp nHTaTeAbHOH boaw. 

Mo>KHO 6bIAO 6 u BbinOAHHTb BCfO CTaHUHK) H3 HepHcaBeiomHx 
ayCTeHHTHHX CTaAeft, HO 3T0 6 u Hpe3BbIHaHHO yAOpOHCHAO CTaH- 
UHK) h CBejio 6hi Ha hct npeHMymecTBa OAHOKOHTypHoro BbinoA- 
HCHHH. 

PauHOHaAbHoe peuieHHe Bonpoca MoaceT 6biTb HafiAeno Ha 
ocHOBe coBMecTHoro aHaAH3a TenAOBOH cxeMH h boahoto pe>KH- 
Ma AAH Been CTaHUHH, KaK eAHHOH yCTaHOBKH. B CaMOM A^AP 
OAHOKOHTypHOCTb CTaHUHH no3BOAfleT paccMHTpHBaTb peaKTOp 
h naporeHepaTop He h3oahpobhhho Apyr ot Apyra, a KaK eA«- 
HyK) napoo6pa3yiomy!o ycTaHOBKy c AByxKopnycHUM BbinoAHe- 
HHeM. 3tO n03BOAHeT HCnOAb30BaTb A AH HHX MeTOA CTyneHHaTO- 
ro HcnapeHHH, npnneM c HanSoAbiuMM 3cJ)(J)eKT0M, Tax KaK abb- 
AeHHe b co6cTBeHHo naporeHepaTope BcerAa MeHbiue, neu b pe- 
aKTope h ofipaTHbift nepeSpoc npoAyBOHHOH boah* H3 naporeHe- 
paTopa b peaKTop hckaiohch. 

npn BBeAeHHH CTyneHHaToro HcnapeHHa aah napoo6pa3yK> 
iuen ycraHOBKH b ueAOM peaKTop npeBpamaeTCH b nepByio CTy- 
neHb HcnapeHHH c BecbMa 3HanHTeAbHOH npoAYBKOH, BeAHHHHa 
KOTOpOH MOH<eT AOXOAHTb AO CyMMapHOTO 3HaHeHHH pacxoA£ 
nHTaTeAbHOH boau Ha naporeHepaTop h pacxoAOB npoAyBOHHbix 
boa H3 peaKTopa h naporeHepaTopa. naporeHepaTop, -npeBpa- 
maeMbift bo BTopyio cTyneHb ncnapeHHH, Moacer nHTaTbcn hah 
TOA bKO BOAOH H3 peaKTOpa, HAH, HaCTHHHO, H nHTaTeAbHOH BO- 
AOH nOMHMO peaKTopa. B 3BBHCHMOCTH OT AOAH nHTaTeAbHOH 
BOAbi, nocTynaioiueH b naporeHepaTop H3 peaKTopa, B03M0>KHbi 
pa3AHHHbie cxeMbi opraHH3auHH eryneHnaToro ncnapeHHH, H3o- 
6pa>KeHHbie Ha (j)Hr. 1 (cxeMH 6, b, r). 

CxeMi (6) npeACTaBAHeT co6ofl cxeMy c nocAeAOBaTeAbHoft 
(cTyneHnaToft) npOAyBKoft, npn KOTOpoft naporeHepaTop no ot- 
HomeHHK) k peaKTopy MoaceT paccMaTpHBaTbca KaK npeABKAio- 
neHHbifl k BbinapHofl ycTaHOBKe KOpnyc. npH btom, npn cox- 
paHeHHH npe>KHefl npoH3BOAHTeAbHOCTH BbinapHOft ycraHOBKH, 
paBHoft ^i+rf n ,npOAyBKa peaKTopa yBeAHHHBaeTCH ao BeAHUHHbi 

* HaH6oJiee nacTo' BdpeMaiomeecfl HapymeHHe pa6oTbi cTyneHMaToro ncria- 
peHHfl b o6whhoH TenjiosHepreTHKe. 
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d.=sdi -fcfu + ADii, * a npoflyBKa naporeHepaTopa — ao BeAH- 
MHHbi d nt = d \ -\- dw . TaKHM o6pa30M yBeAHneHHe npoAyBKH 
np0H30flAeT h aah peaKTOpa (Ha BejiHHHHy dn + hDn ) h aah 
naporeHepaTopa (Ha BeAHHHHy d\). CooTBeTCTBeHHO yMeHbiuaT- 
ca KOHueHTpauHH BemecTB b boac h peaKTopa h naporeHepaTopa. 

OAHano, ecAH aah naporeHepaTopa 3 th H3MeHeHHH' 6yAyx 
cymecTBeHHUMH, yuHTbiBan, hto d \^ dn , to aah peaKTopa no- 
jio>KeHHe yjiyniiiHTCH He3HanHTejibHO. 

B cxeMax (b) h (r) npHMeHeHa He TOJibKO nocjieAOBaTejibHafl 
npOAyBKa, ho qacTH^Ho (cxeMa b) hjih noJiHOCTbio (cxeMa r) 
MeTOA CTyneHnaToro HcnapeHHH. 

npeACTaBjieHHbie Ha (j)Hr. 1 pa3AHHHbie xxeMbi opraHH3auHH 
poAHoro pe>KHMa OTAHnaioTCH Me>KAV co6oft b OTHomeHHH pac- 
>:0Aa nHTaTeAbHOH BOAbi naporeHepaTopa, nociynaiomero He- 


nocpeACTBeHHO b naporeHepaTOp, MHHyn peaKTOp, b conociaB- 
AeHHH c naponpOH3BOAHTCAbHOCTbio naporeHepaTopa. fl.nn cxe- 

Mbi (b), HB^HiomeflcH Han6oAee o6meft, 9Ta BeAHHHHa«=-^-’MO“ 


HceT BapbHpOBaTbcn ot n=0 (TorAa BTa cxeMa npeBpamaeTCH b 

ad, * 

cxeMy (r) ao BeAHMHHbi n— 1 — ^-(TorAa 9Ta cxeMa npeBpamaeT- 
ch b cxeMy (6). Aah cxeMbi (a) n — 1 -f -gjj— • 


KoHiieHTpauHH npHMeceft b BOAe peaKTopa h naporeHepaTo- 
pa (nan coAefl, Tan H npoAyKTOB Koppo3HH) neAecoo6pa3Ho 
paCCHHTbIBaTb B OTHOCHTeAbHbIX BeAHHHHaX. 
npH 3TOM KOHUeHTpaUHH BOAH COCTaBAHIOT 

aah peaKTopa 

c D 1 o 

=s — — aah Bceif cxeM (Jwr. 1. 

S/iB dp 

aah naporeHepaTopa 

q\1 D U 

Sst- — — — a» - -y — aah cxeMbi (a), 

S „B d n , d \\ 


Sjil— — ^ nB HJIH OCTaAbHblX cxeM 4 > Hr - 1 - 

SnB d l+ d ll 


r — r 

* ad -=— * KO^HMecTBO BOAU, npeBpaTHBUietica B nap b pe- 

11 r ¥ 

ayjibiaTe ApocceJiHpOBaHHH. 
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CjieayeT o6paTHTb BHHMaHHe Ha to o6cTOHTejibCTBO, hto ne- 
pexofl ot cxeMH (6) k cxeMe (r) 6y.neT H3MeHHTb BejiHHHHy 
npoflyBKH peaKTOpa h noTOMy KOHueHTpaunio npHMecefl b ero 
BOfle B 33BHCHMOCTH OT Be^HHHHbl «rt». OAH3KO flJlH nap 006 pa- 

3 yK>meft ycTaHOBKH b uenoM nepexon ot cxeMbi (6) K^cxeMe (r) 
BeJiHHHHy npoayBKH He MeHaeT. nosTOMy BenHHHHa -grj 6y.neT 


nOCTOHHHOH flJIH cxeM (6), (b) h (r), TO eCTb He 3aBHCHT ot Be- 
AHHHHbl «tl». Bee >Ke OCraJIbHbie BCJlHHHHbl 33BHCHT OT BeJIHHH- 
hh «n» h noTOMy aHa;iH3 pa3AHHHbix cxeM opraHH3auHH boaho- 
ro pe>KHMa ueJiecoo6pa3Ho A^JiaTb HMeHHO b 33bhchmocth ot 
3TO ft BeAHHHHbL 


Pe3yAbT3Tbi TaKoro cpaBHHTejibHoro pac^eTHoro HccJieAOBa- 
hhh npHBeAeHbi, HanpHMep, Ha rpac})HKax 2, 3, 4, 5, 6 h b Ta6- 

^Hue 1. npH 3TOM npHHHTO, HTO npOH3BOAHTCJIbHOCTb BbmapHOH 
yCTHHOBKH HBJIHeTCH ■ nOCTOHHHOH H P3BHOH d\ " 4 * d\\ , XOTH, BO- 
o6me roBOpa, MeTon cTyneHnaToro HcnapeHHH no3Bo;iHeT nocra- 
BHTb Bonpoc h 06 yMeHbuieHHH ee moiuhocth. TennoBue MomHOc- 
th peaKTOpa h naporeHepaTopa TaK*e npHHHTU HeH3MeHHHMH, 
HTO npHBOAHT K H3MeHeHHK) HX naponpOH 3 BO,HHTejIbHOCTeH B 3a- 
BHCHMOCTH OT BejIHHHHH «/l» (CM. (J)Hr. 2). 

Koa4)4 5HI t HeHT yHOca npHMeceft c napoM hjih, hto to we, 
BJI35KHOCTb n^pa 6bbJI npHHHT paBHbIM 0 , 1 %. TO OCTb OTHOCH- 
Te^bHoe coaep*aHHe BemecTB b nape onpenejianocb k&k 


-i 2 -=s 0 , 1 - 0,01 -f 5 - Ana peaKTOpa 

6 »8 * nB 


ell e 

— 2_ = 0,1 *0,01 — AJIH naporeHepaTopa. 

s M s„. 


KoHueHTpanHH npHMecefi b o 6 meM nape, npoxonatueM aepe 3 
TypfinHy, paccHHTbiBaioTCH no ypaBHeHHio cMeiueHHa 



^ , Sj fn 

S„ e D \ + °n *** S ni Dl + D 11 


PacneT KOHueHTpauHfi b OTHOCHTejibHux BeJiHHHHax yno6eH 
KaK MeTOfl nocTpoeHHH 3 aKOHOMepHocTeft. Ot Tanoro pacaeTa 
BcerAa mojkho JierKo nepeftra k peuieHHio Tex hah hhhx koh- 
KpeTHbix 3aAan. HanpHMep: 

1. 3Han KOHueHTpauHK) b nHTaTeAbHOH BOAe h BbiopaB ao- 
nyCTHMyio KOHueHTpauHK) b boao peaKTOpa, mo>kho onpeA^AHTb 
BeAHHHHy npOAyBKH peaKTOpa. 


11 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



li 1 ! 

Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


2 . ripHHHB BejiHHHHy npoflyBKH peaKTopa h BbiCpaB koh- 
ueHTpauHio b BOfle peaKTopa, mojkho Haft™ AonycTHMyio koh- 
UeHTpapHIO B ITHTaTeJIbHOH BOAe. 

3 . BbiSpaB KOHueHTpaumo b HacbimeHHOM nape, mojkho on- 

pe^ejiHTb flonycTHMyio KOHneHTpaunio b BOAe peaKTopa h t a 
h t. n. ' 

CoaeBan aKTHBHOCTb H KOpp03HOHHaH aKTHBHOCTb MOTVT pac- 
cnnTbiBaTbCH no 4 >opMyjiaM 

flJin peaKTopa 

Dl. 

Bcex cxeM ^nr. 1 , 


Aah cxeMbi (a) 



• A^H 


D 


— fl/iB 


rtB 


rf, i 


= a nB 


D l a+D" $ 


d\ 


li 


Tax KaK aKTHBaunn 
B pthx 4>opMyaax 


+ ^ a P ‘ 

BOAbI 


jp 

d \ + rf II 

npOHCXOAHT 


A^in ocTaabHbix cxeM 

<j>HI\ 1, 

TojibKo b peaKTo'pe. 


tons aKTHBHOCTb nHTaTeabHOfi BOAbl; 

^ a p aKTHBapna npoAyBonHOfl boah b peaKTope *. 

AKTHBHOCTb HacbimeHHoro napa noACHHTUBaeTcn no TeM ace 
COOTHOUieHHHM, HTO H OTHOCHTejlbHOe COAepHOHHe B HeM pa 3 - 
JIHHHblX npHMeceH. 

AHaJiH3 rpacJniKOB <j>Hr. 2 — 6 h Ta6a. 1 noKa3UBaeT, hto cxe- 
Ma (a) HBJiHeTCH HaHMeHee 6jiaronpHHTHOH. yHOc npHMeceft h 
npOAyKTOB KOpp03HH BhlCOK, Tpe6oBaHHH no COAep*aHHK) npo- 
AyKTOB KOpp03HH B nHTaTeJIbHOft BOAe (CM. Ta6jl. 1) BeebMa 
BbicoKH H MoryT 6biTb o6ecneneHbi Ha ct3hu,hh TOJibKO b caynae 
EbinojiHeHHH Bcero oOopyAOBaHHH ee H3 HepjKaBeiomHx CTaaefi" 

Hecjiownoe nepeKjnoneHHe npoAyBKH peaKTopa c napaa- 
aeabHoii Ha nocaeAOBaTeabHyio no othouichhio k naporeHepa- 
Topy cxeMa (6) npnBOAHT k: 

B03MOJKHOCTH AOnymeHHH COAepiKaHHH npOAyKTOB KQpp03HH 
e nHTaTejibHofi BOAe Ha ~ 20% Sojibine; 

yjiynuieHHio hhctotu boah h napa naporeHepaTopa ~B 1,5 
pa3a; 


* Merca pac^eTa aKTHBauHH boam peaKTopa H3Jio>xeH b cooTBeTCTBVio- 
LUHX pVKOBOflCTBaX. 
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yjiyquieHHK) o6mefi nncTOTbi napa b 1,3 pa3a, ho k pocry ai<- 
thbhocth napa. 

3Ha i fnTeJTbHo 6ojibuiHe bo3mo>khocth OTKpbiBaeT npHMe- 
HeHHe CTyneHnaToro HcnapeHHn. Tan, npnMeHeHHe cxeMbi (r) 
no3BOJineT: 




<Pnr. 2. naponpOH3BOAHTejib- 
HOCTb peaKTopa ( D\ ), napo- 
npOH3BOAHTejibHOCTb naporeHe- 
patopa (£)ii ) h npoAyBKa pean- 

TOpa (dp ) B 3aBHCHMOCTH OT flO- 

jih nHTaie^bHoft boah, noAaBa- 
eMOH HenocpejiCTBeHHO b napo- 

reHepatop 


<l>Hr. 3. OTHOCHTejibHbie koh- 
ueHTpauHH co^eft h npoAyK- 
tob KOpp 03 HH b BOAe peaK- 
Topa (SpISni) h b BO,ne napo- 
reHepaiopa (S 9z IS nt ) b 3 a- 
BHCHMOCXH-OT AOJIH IlHTaTeJIb- 
Hoft BOAbi, noAaBaeMofi Heno- 
cpeACTBenHO b naporeHepa- 

™P<«“ sf) 


HMeTb KOHUeHTpaUHJO COJieH H npOAVKTOB KOPP03HH B BOfle 
peaKTopa JiHiub b 2,34 pa3a 6 ojibuieH, neM b nniaTejibHOH BO^e, 
to ecTb b 8,5 pa3a name, neM npH cxeMe (a); 

flOnyCTHTb KOHUeHTpaUHIO npOflyKTOB KOpp 03 HH B nHTaTe^b- 
Hoii BOfle nopaflKa 0,85 — 1,3 mzIji, hto ynte BnojiHe aocthjkhmo 
flawe h Ha ct 3 huhh c odopyaoBaHHCM H 3 yrjiepo^HCTofl cTa-aii 
(cm. Ta 6 ji. 2 ); 

HHCTOTa napa y-ayninaeTCH ~ b 2,2 pa 3 a, a cojieBan h Kop- 
po 3 HOHHan aKTHBHOCTb napa yMeHbuiaeTCH b ~ b 2 pa 3 a. 

OflHaKo. flaaeKo He Bcei\na ue;iecoo6pa3HO npHMeHeHHe cxe- 
mh (r). , 
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T a 6 n h u a M2 

COAepyKftHHe DpOftyMTOB KOpp 03 HB B UTATeJIbHOA BOje KOTJOB TP3C 

(yrjiepoAHCTwe ctajiH) 


flasjieHHe 

b 6apa6aHe, 

ama 

CoeAHHeHHH ; 

Ha 

wejie3a b nepecneTe 

Fe, mz/kz 

CoeAHHeHHH Me^H b nepecneTe ... 

Ha Cu, mz/kz 

no HOpMaM 

no 3KcnJiyaiauH0HHbiM 

H SKCnepHMeHT. flaHHbIM 

i 

no HopMaM 

no'SKcnjiyaiauHOHHbiM 

H 3KCnepHMeHT. AaHHWM 

X 

3 

x 
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cd ffl 

\o O 
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W CUH 

H o 
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c 2 o 
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« an 
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AHa^H3 rpatJwKOB 4 n 6 nOK33biBaeT, hto no ynocy npHMe- 
cen c iiapoM KaK b othouichhh ofimero coAepncaHHH npHMecefi 
T3K h no aKTHBHOCTH, cymecTBye T OnTHMaJIbHUH pe>KHM, OTBe- 
nsioutHH MHHHMyMy aKTHBHOCTH k conecoAep?KaHHH napa. 3 tot 
pe)KHM xapaKTepH3yeTCH bcah- 


WHHOH n, H3MeHHK)meftcn B flO- 
BOJibHo uiHpoKHx npeaejiax 
n== 0»2 — 0,7. noaTOMy npn bh- 
6ope KOHKpeTHOH cxeMbi H B«- 
JiHHHHbi n cjieayeT HMeTb b bh- 
ay c^eayiomHe coo6pa>KeHHH: 
neM MeHbuie BeJiHHHHa n, TeM 
060CH0B3HHee MO)KHO OTKa3aTb- 
cn ot npHMeHeHHH MexaHHne- 
CKHX H HOHHTOBHX (J)HJIbTpOB, 
HTO JKe.naTe.TbHO, Tax Kan b hhx 
npoHCXOflHT HaKOn^eHHe aK- 
THBHOCTH, hto TpeSyeT opraHH- 
3auHH hx 3autHTbi b SKcnjiyaTa- 
UHH H ae3aKTHBauHH nocjie bh- 



vuIrrMna^ H3 P 3 ^ 0TbI ' O/lHaKO, 4> H r. 4. OTHOCMTejIbHbie KOH- 

ynHTbiBan, hto AaBjieHHe b pe- uempauHH coaeft h npoayKTOB 

aKTope Bbiuie, neM b naporCHe- Koppo3HH b nape peaKTopa 

paTope, cjieayeT HMeTb b BHay pfr^ ( s»js^ h"! 0 '*: 

nepepacxoa SHepfHH Ha nHTa- meM nape, naymeM Ha Typ- 

TeJlbHblH Hacoc H nOTOMy He CHHy (S n /s nt ) B 3aBHCHMOCTH 

yMeHbiuaTb npe3MepHC> Bejinna- 0T *>■« „nHTaTa*bHoft boxw, no- 

.... „ r aaBaeMori HenocpeacTBeHHo b 

Hy n, TeM oojiee, mto yMeHbiue- v on 

HHe n, HanpHMep, ot 0,2 ao 0 naporeHeparop 

npHBOflHT k yxyameHHio odmeft 


hhctoth napa. 

C tohkh 3peHHH odmeft hhctotm napa h 3 kohomhh pacxoAa 
3JieKTpo3HeprHH Ha npHBQA nHTaTejibHoro Hacoca cxeMa (r) 
( n ~0) Boo6me Henejiecoo6pa3«a. OAHaKo bo3mo*hu cnynaH 
npHMeHeHHH h stoh cxeMbi, ecjiH HHane ajih peaKTopa He ode- 
cnenHBaeTCH HeodxoAHMan HHCTOTa boam b OTHouieHHH coAepwa- 
IIHH B Heft npOflyKTOB K0pp03HH. 

npH ocymecTBJieHHH CTyneHnaToro HcnapeHHH Aa*e npn 3Ha- 
HHTejibHbix npncocax oxjia>KAaiomeH boabi b KOHACHcaTope koh- 
ueHTpaitHH HOHOB-HaKHneo6pa30BaTe;iefi b BOAe peaKTopa dyAyt 
CTOjib He3HaHHTejibHbi, hto He dyAeT onaceHHft HaKHneoTJioweHHft 
b HeM KaK b OTcyTCTBHH (Jjoc^aTHpoBaHHH, Tan h npn 4>oc<j)a- 
THpOB3HHH BOAH peaKTOpa. ri03T0My BIlOJIHe AOnyCTHMO (j)OC- ' 
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4)aTHpoBaHHe boah peaKTOpa aah noBtiuieHHH ee meAOHHOc- 
th. B to Me BpeMH HaJiH^He naporeHepaTopa, BKJiiOHeHHoro 
nocjieAOBaTeJibHo c peaKTOpoM, noasojiHeT npHMeHHTb 4>oc- 
(J)aTHpOBaHHe h naporerrepaTopa aah BbiBeAGHHH b BHAe uuiaMa 
hohob Ca, nocTynaiomHx b nHTaTejibHyio BOAy c npnco- 
com b KOHAGHcaTOpe. Be3 CTyneH^aToro HcnapeHHH (jxoccpaTH- 
poBaTb BOAy peaKTopa Hejib3H bo H36e>KaHHe 4>occJ)aTHoro iiiJia- 
Ma HAH (J)0C(t)aTH0H HaKHnH. 



<Pnr. 5. AKTHBaUHH Bom 
no cojihm h npoayKTaM 
KOpp03HH flJIfl peaKTOpa 
(a p ) h * naporeHepaTopa 
\a n2 ) B 3aBHCHMOCTH OT 
aojih nmaTeabHoft BOabi, 
noaaBaeMoft Henocpea- 
cTBenHO b naporeHepaiop 



4>Hr. 6. AKTHBauHH no 

COJIHM H npOAyKTaM KOp- 
po3 HH ajih napa peaKTopa 
(ai n ), napa naporeHepaTo- 
pa o6mero napa, 

Haymero Ha TyptfHHy (a„), 
B 3aBHCHMOCTH OT aOJIH 


nmaiejibHoft Boabi, noaa- 
BaeMoft HenocpeacTBeHHO 
b naporeHepaiop ( n =» 

D" n » 

-Tsr>. 


TaKHM o6pa30M, Bee BbimeH3^o*eHHoe noKa3WBiaeT, uto npa- 
MeHeHae Meroaa CTyneHwaToro' HcnapeHHH hjih oflHOKOHTypHofi 
3T0MH0H CT3HUHH C KHnHIU,HM peaKTOpOM H o 6 oC 06 jieHHbIM napO- 
reHepaTopoM aaeT cymecTBeHHoe yjiymueHHe boahoto pe*HMa, 
a HMeHHo: 
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yMekbiuaeT coAepwaHHe npoAyxTOB xoppo3HH b BOAe peax- 
TOpa H nOTOMy OnaCHOCTb HX OTAOJKeHHH H HHTeHCHBHOCTb pa- 
AHOAH3a b peaKTope (a CAeAOBaTeAbHo, . h CKopocTb Koppo3HH 
KOHCTpyKUHOHHbix MaTepHajiOB peaKTopa) ; 

no3BOJiHeT HMeTb He6oAbinyio npoAyBxy h ' 

npHMeHHTb yfAepoAHCTbie cthah ijis 6oAbwoH nacTH CTan- 
UHH, a B03MOWHO H BCeft CT3HUHH. 

C^eAyeT, OAHaxo, HMeTb b BHAy, 'no ocymecTBAeHHe CTy- 
neHnaToro HcnapeHHa Ha oAHOKOHTypHon aTOMHoft CTaHUHH e 
KHnHIAHM peaKTOpOM B03M0WH0 TOAbKO np'H H3AHHHH b cxeMe 

CTaHUHH OTAejibHoro naporeHepaTopa MeHbuiero AaBAeHHa. ho- 
3T0My npeACTaBjweTCH, hto HaAHHHe Taxoro naporeHepaTopa Ha 
CTaHUHHx, pa6oTaiomHx Ha HacbimeHHOM nape, npaBOMepHo He 
TOAbKO C TOHKH 3peHHH nOBUUieHHH 3K0H0MHHH0CTH BCeH yCTa- 
KOBKH, HO H C TOHKH 3peHHB nOBblllieHHH H3AOKHOCTH paSOTbl B 
OTHOLUeHHH BOAHOTO pe>KHMa. 

npHMeHeHHe hpomubkh napa nHTaTejibHoft boaoh b coneTa- 
hhh co CTyneHnaTbiM ncnapeHHeM mojkct AaTb AaAbHeftiiiee 
yjiynmeHHe hhctoth napa xax b othouichhh coAepwaHHH b 
HeM npoAyKTOB Koppo3HH h Apymx npHMecen, Tax h b OTHOiue- 
hhh axTHBHOCTH napa. Boo6me roBopa B03MO>KHa opraHH3auH« 
npoMHBKH napa h aah peaxTopa h ajih naporeHepaTopa. OAHaxo 
xoHCTpyxTHBHoe ocjjopMAeHHe npoMbiBKH b peaKTope -ooAee 
CJIOKHO. ri03TOMy BnOAHe AOCT3TOHHO OTpaHHHHTbCa OpraHH3a- 
HHeft npoMUBKH napa b naporeHepaTope, ocymecTBAeHHe koto- 
pofl HHxaxHx TpyAHOCTeft He npeACTaBAxeT. Flpn opraHH3auHH 
npowbiBKH napa naporeHepaTopa b AonoAHeHHe x CTyneHnaTO- 
My HcnapeHHio a^ih Bceft ycTaHOBKH: 

xeM MeHbrne BeA HHHHa n, TeM Aynme 6yAeT xanecTBo napa; 

Aah Bcex 3Ha i ieHHH •BejiHHHHbi n HHCTOTa napa xax b otho- 
uichhh coAepJxaHHH npHMeceii, Tax h no axTHBHOCTH noAynaeTca 
Aynuieft, neM npa npHMeHeHHH TOAbxo cryneHnaToro HcnapeHHa. 

rioSTOMy MOJKHO CHHT3Tb BnOAHe UeAeC006pa3HHM npHMe- 
HHTb aah naporeHepaTopa npoMbiBxy napa nHTaTeAbHOft boah 
H apriAy co CTyneHnaTbiM HcnapeHHeM aah Been napoo6pa3yx> 
men ycTaHOBKH. Ilpn 3 tom b naponpoMUBOHHoe ycTpo&CTBO cAe- 
AyeT noAaBaTb bck> nHTaTeAbHyx) BOAy, nocTynax)myio b napore- 
HepaTop, MHHya peaxTop. TeM caMUM 6yAeT He TOAbKO yjiyn- 
uiaTbca HHCTOTa napa, ho h ofiecneHHBaTbca noAHaa Aeaspauna 
nmaTeAbHofi boah Ao ee nocTynAeHHa x noBepxHOCTHM HarpeBa 
naporeHepaTopa. * 

J— 1525 1? 
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3. tenjioTexHHMecKHe cxeMbi opraHH3auHH BOflHoro pewHMa 
aTOMHOH CTaHUHH C BblCOKHMH H CBepXBbICOKHMH IiapaMeTpaMH 
napa h neperpeBOM b peaKTope 

ripHMeHeHHe TaKHX CT3HU.HH IIOJlHOCTbK) HJIH B 3HaHH- 

TejibHoft Mepe AByxKOHTypHofi cxeMbi BuncwiHeHHa yflopojxaeT h 
yc^o*HHeT ycTaHOBKy. IloaTOMy u,ejiecoo6pa3Ho npoxfle Bcero 
paCCMOTpeTb B03M0KH0CTH ee OflHOKOHTypHOrO BbinOJIHeHHfl, 
ecJiH He nojiHOCTbio, to bo bchkom cjiyqae b Sojibrnen ee Haem 
Ecjih npHHHTb OflHOKOHTypHyio cxeMy paGora, to nHTaTeab- 
Haa BOfla ,no;i)KHa noAaBaTbca HenocpeacTBeHHo b CHCTeMy pe- 
aKTOpa. ripH 3T0M B03M05KHbI HeCKOJIbKO BaPH3HT0B BBOfla BO- 
flu, H3o6pa*eHHbie Ha (J)Hr. 7. C tohkh 3peHHa pa6oTu u,Hpxy- 
jihuhohhoto Hacoca HaH6o;iee fijiaronpHHTHU BapnaHTH 7-a h 



a) 6) 6) 

Ohi\ 7. Pa3JiHqHbie cnoco6bt BBOAa nHTaTejibHofl boah b peaKTOp npn oa- 
HOKOHTypHOH cxeMe paGoTbi: 

a — bboa b boahhoh o6 r heM cenapaTopa b otcytctbhh BOABHoro aKOHOMaii- 
3epa; 6 — bboa b napoBoft o6T>eM cenapaTopa b otcytctbhh boahhoto sko- 
HOMaft3epa; a — bboa b napOBoft o6i>eM cenapaTopa npn HaAHMHH boahhoto 
3K0H0MaH3epa; / — peaKTop, 2 — napoo6pa3yiomHe KaHaAbi, 3 — c^napaTop, 
4 — neperpeBaTeAbHbie KaHaAbi peaKTopa, 5 — UHpKyAHUHOHHbiH Hacoc, 6 — 
noAana nHTaTeAbHOH . boaw, 7 — naponpoMUBOMHoe ycTpoftcTBo, 8 — boahhoh 

3KOHOM3H3ep 

7-b, TaK KaK b 3tom cjiyqae nepeA HacocoM HMeeTca HeAorpea 
Ao KwneHHH, b to BpeMH Kax b 7-6 BOAa nocTynaeT k Hacocy c 
TeMnepaTypoft HachimeHHH. BapnaHT 7-a npoiue, qeM 7 -b, OAHa- 
ko, npH cxeMe 7-a He o6ecneHHBaeTca noAHan AeaapauHH nHTa- 
TeAbHOH boaw nepeA ee nocTynAeHHeM’ b KaHaAbi peaKTopa h 
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nHTaTejibHan BOAa He Hcnojib3yeTca, Kan cpeACTBO ^e3aKTHBa- 
uhh napa. 

noAana nHTaTejibHoft boah b npoMHBOUHoe ycrpoftcTBO no 
cxeMe 7-6 o6ecneuHBaeT noAHyio Aeaapauuio nHTaTeAbHofi boah 
3a cueT ee nporpeBa KOHAeHCHpyiomHMCH napoM, a 66Abmaa 
HHCTOTa napa nocjie npOMHBKH cHH>KaeT ero aKTHBHOCTb nan 
nocjie cenapaTopa, Tan h nocjie npoxowAeHHH uepe3 neperpeBa- 
TejibHbie KaHajibi peaKTopa. OflHaKo 3HaHHTe^bHbifi He^orpeB 
riHTaTejibHoft boah; nocTynatomeft Ha npoMHBKy, Tpe6yeT yBe- 
.JiHneHHH KOjiHHecTBa npoH3BOAHMoro b peaKTope napa Ha BeJin- 

qiiHy A D —D —, hto Bbi3biBaeT He>Ke^aTejibHbift poct npoueHTa 

napoo6pa30BaHHH b peaKTope. 

BKAioueHHe b cxeMy boahhoTC) SKOHOMaiteepa (cm. 4>nr. 7 -b 1 
no3BOjiHeT o6ecneHHTb nojiHyio Aeaapaumo nuraTeAbHoft boah 
AO nocTyn^eHHH b KaHajiu peaKTopa h Ae3aKTHBauHio napa nan 
h b cxeMe 7-6, coxpaHHH npaKTHuecKH tot we npoueHT napoo6pa- 
30 B 3 HH 3 , hto h b cxeMe 7-a, Tax KaK He^orpeB nHTaTeAbHOft bd- 

AU flO KHneHHH B BOflHHOM 3K0H0M3H3epe MOWeT 6bITb npHHHT 

nopHflKa 20— 30°C hah flawe MeHbme. OflHaKO h b stoh cxeMe 
TiHTaTe/ibHafl Boa.a, nocTynaiomaa b boahhoS 3KOHaMafi3ep, He- 
IlOAHOCTblO OCB06oWflena OT KHCAOpOAa H 3TO BbI30BeT HeKOTO- 
pyio Koppo3Hio noBepxHOCTH HarpeBa boahhoto 3KOHOMaft3epa 
h nocTynjieHHe sthx npOAyKTOB Koppo3HH b 6apa6aH-cenapaTop 
h aaJiee b KaHajiM peaKTopa. FIo-bhahmomv Bee we cxeMa 7-b, 
KaK 3amHmaiomaH KaHaAH peaKTopa ot HenocpeACTBeHHOft 
Koppo3HH MaTepHajiOB hx noKpuTHft h o6ecneuHBaioiuaH HeBbi- 
cokhh npoueHT napoo6pa30BaHHH b peaKTope h HaAewHyio pa- 
6oTy UHpKyAHUHOHHoro Hacoca, Hau6oAee npeAriouTHTeAbHa. 
YMeHbmeHHH KOHueHTpauHH npoAyKTOB Koppo3HH b BOAe pe- 
aKTOpa MOWHO 6bIAO 6bl A06HTbCH nyTeM BHACAeHHH peaKTopa 
b nepByK) CTeneHb HcnapeHHH co 3HaHHTeAbHoft npoAyBKoii bo 
BT opyK) CTyneHb ucnapeHHH, noBepxHOCTH HarpeBa KOTopoft 
MOWHO 6bIAO 6 h BbIHeCTH H3 peaKTOpt. OpraHH33UHH T3KOH BTC- 
poft cTyneHH HcnapeHHH no3,poAHAa 6bi ocymecTBHfb b Heft h 
AO o6pa6oTKy nHTaTeAbHOft boah <J)oc(f)aTHpoBaHHeM, KOTopy.o 
Heo6xoAHMO npeAycMaTpHBaTb b cbh3h c bo3mowhhmh npwcoca- 
mh oxAawAaiomeft boah b KOHACHcaTOpe. OpraHH3auua cTyneH- 
uaToro HcnapeHHH hbahctch b ashhom CJiyuae eAHHCTBeHHHM 
bhxoaom, Tan KaK npHMfeHeHHe (JjoccjjaTHpoBaHHH boah peaKTopa 
He MOWeT 6HTb peKOMeHAOBaHO H3-3a HeAOnyCTHMOCTH UIA3MO- 
06pa30B3HHH B peaKTOpe, — 3TO MOWeT BbI3B3Tb YBCAHUeHHe CO- 
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npdTHBJieHHH KaHajiOB h noBbimeHtie reMnepaTypbi TerutoBbtfte- 

JIHWIUHX SJieMeHTOB H3-3a OTJIO>KeHHH Ha HHX. 

B ycviOBHflx noA^HH nHiaiejibHOH bojxu no cxeMe cjw. 7-b h 
c^eJiaHHoro BHuie BbiBOAa o HeoSxoAHMocra npHMeHeHHH CTy- 
neHnaToro HcnapeHHH HH>Ke paccMaTpHBaiOTCH BonpocH pauno- 
HajibHoft opraHH3auHH BO/jHoro pe>KHMa naporeHepnpyiomeK 
ycTaHOBKH aTOMHOH CTaHUHH c neperpeBOM B peaKTope, BHanajie 
npHMeHHTejibHo k BbicoKOMy, a 3aTeM k CBepxBbicoKOMy jiasjie- 
hhhm. 



Onr. 8. upHMeHeHHe eryneHqaToro HcnapeHHH Ha CTanuHH bhcokhx napa- 
MeTpoB c neperpeBOM napa b peaKTope: 
a — c noaaqeH nniaTejibHOH boah TOJibKo b nepByio cryneHb HcnapeHHH h 
noAaqen napa btopoh CTyneHH b napoBoft o6*beM nepBoft CTynenn Hcnape- 
HHH; no^aqeH nHTaTejibHOH boam tojibko b nepByio CTyneHb HcnapeHHH 

h noAaqen napa btopoh CTyneHH HcnapeHHH b boahhoh o6beM nepBoft 
CTyneHH HcnapeHHH; c noAaqen nHTaTeAbHoft boam qacTHHHo h bo 
BT opyio CTyneHb HcnapeHHH, ajih KOHAeHcapHH napa btopoh CTyneHH Hcna- 
peHHH; / peaKTop, 2 — napoo6pa3yiomHe KaHajibi peaKTopa; 3 — cenapa- 
Top nepBoH CTyneHH HcnapeHHH, 4 — neperpeBaTejibHbie RaHaAbi, 5 — ochobhqS 
UHpKyjiHUHoHHbin Hacoc, 6 — noaaqa nHTaTejibHon BoAbi b nepByio 
CTyneHb^ HcnapeHHH, 7 — naponpoMbiBoqHbie ycTponcTBa, 8 — boahhoh 
9KOHOMaH3ep, 9 ^onojiHHTejibHbiH UHpKy^HUHOHHbiH Hacoc, /0~BOAHHbie 
Kanajiu peaKTopa, 11 — cenapaTop btopoh* crynenn HcnapeHHH, 12,— & poc- 
cejIb > Id— noaaqa Tiapa btopoh CTyneHH HcnapeHHH, 14 — npoAyBKa btopoh 
CT yneHH HcnapeHHH, to ecTb Been ycTaHOBKH b ueaoM, 15 — nHTaHHe btopoh 
CT yneHH HcnapeHHH—npoAyBKa peaKTopa? 16 — noBepxHocTb HarpeBa BTopoft 
CTyneHH HcnapeHHH, 17 bboa <J)oc(j)aTOB, 18 — no^aqa npOMhiBoqHOH boah 
H3 btopoh CTyneHH HcnapeHHH b nepByio, 19 — noAana nHTaTejibHon boam bo 
BT opyio CTyneHb HcnapeHHH 


Ha 8 npuBeaeHbi HeKOTOpbie B03McmHbie cxeMbi BKjnone- 
hhh flJiH CTaHUHH ^ bhcokhx napaMeTpoB napa. 3oHa Han6oJib- 
UIHX KOHUeHTpaiiHfi npHMeceft H npOflyKTOB KOPP03HH BbinOJIHe- 
Ha KaK BTopan ctyneHb HcnapeHHH, c bmhocom ee H3 npe^ejion 
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jjeatfropa. 5 to no3sojiaeT npHMetiHTb BHyTpHkOTJiOByio o6pa(5of- 
Ky BOflbi— BBOfl. 4>oc4>aTOB (n. 17) jyin nepeBOfla cojieft-HakHne- 
o6pa30BaTejieft b uiJiaM h yuajieHHH hx c npOAVBKoft (n. 14), 
KOTopaa b 3TOM cjiyaae MOKeT He npeBbiiiiaTb p=0,5%. FIpo- 
ayBKa ace peakTOpa, aBJisnoiuaflCH nHTaHHeM BTopoft cTyneHH 
ncnapeHHH (n. 15), Mo*eT 6biTb cymecTBeHHo Sojibineft. 

ripw OTcyTCTBHH cryneHnaToro HcnapeHHH OTHOCHTeJibHaa 
KOHueHTpauHH npHMeceft b npo,ayBoqHoft BO^e peakTopa cocia- 
BHT 

S„ _ Sp = 100 4-P 
• s nt S Ht p 

npH HajiHHHH CTyneHqaToro HcnapeHHH ;vih peakTopHoft 
ycTaHOBkH KOHueHTp a u,hh npHMeceft b BO,ne nepBoft CTyneHH co- 
CTaBHT 

Sp _ 100 ±P 

Sns n ll+P 

a kOHueHTpauHa npHMeceft b Boae BTopoft cryneHH 

s„ P __ _£)[_ = lgo±£ . 

• 5 / 1 # Sne P 

B 3THX COOTHGUieHHHX 

p */ 0 — 7 Be^iHmiHa rtpOAyBKH Bcefi ycianoBKH b pe;i om; 

/zi t °/ 0 — naponpoH3BOAHTeJibHOCTb BTopoft CTyneHH Hcnape- 
HHH, . 

a yHoc npHMeceft c napoM OT6pomeH b bhay ero He3HaHHTeAb- 

HOCTH. 

ConocTaBJieHHe npHBe^eHHux Bbirne OTHocHTejibHbix KOHueH- 
TpauHft noKa3biBaeT, hto b bo ac nepBoft CTyneHH HcnapeHHH koh- 
ueHTpauHH BemecTB cymecTBeHHO MeHbiue, a bo BTopoft CTyneHH 
HcnapeHHH coxpaHHJiHCb tcmh >Ke, hto h A*™ Bceft ycTaHOBKH b 
uejiOM b OTcyTCTBHH cryneHnaToro HcnapeHHH. 

Ha rpa^HKax (})Hr. 9 npeACTaBjieHbi oTHOCHTejibHbie KOHueH- 
TpauHH npHMeceft b BOAax peaKTopHofi ycTaHOBKH mh nepBoft 
h BTopoft cfyneHeft HcnapeHHH b 3aBHCHMOCTH ot Be/iHHHHbx na- 
pOnpOH3BOAHTeJIbHOCTH BTopoft CTyneHH HcnapeHHH AJIH AByX 
BeJIHHHH npOAyBOK. 

H3 3thx rpa4)HKOB cjieAyeT, hto npH BBeAeHHH cTyneHnaforo 
HcnapeHHH HeT Hy>KAbi b yBejiHneHHH o 6 meft npoAyBKH Bwnie 
p=0,5%, a naponpOH3BOAHTe;ibHOCTb BTopoft CTyneHH Hcnape- 
HHH BirojiHe AocTaTOHHa b npeAeJiax ao 5%> KaK BnponeM h Ha 
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o6h^hUx Ten^iOBtix CTaHpHHX npH nHTaHHH naporeHepaTOpa 
KOH^eHcaTOM. ^ajibHefluiee yBejiHHeHne naponpOH3BOAHTejibHOc- 
th BTOpoft cTyneHH HcnapeHHH, Majio bjihhh Ha HHCTOTy boabi h 
napa b peaKTOpe, ocaokhhct KOHCTpyKTHBHoe ocpopMjieHHe bto- 
pofi CTyneHH HcnapeHHH. H 3 rpacpHKOB cpnr. 9 bhaho TaK>Ke, hto 



^Hr. 9. KoHueHTpauHH npoayBOHHLix boh b 3 a- 
BHCHMOCTH OT naponpOH3BOflHTeJIbHOCTH BTOpOH 
CTyneHH HcnapeHHH 


npH npo^yBKe p=0,5% BBeACHHe CTyneHnaToro HcnapeHHH c 
naponpoH3BOAHTejibHocTbHD Bcero yiHiiib tin =5% yMeHbuiaer 
KOHUeHTpaUHH BOAbI B peaKTOpe B 1 1 pa3, 0CT3BJIHH npe>KHK)K) 
KOHueHTpauHK) BOAbi JiHnjb ajih BbiHeceHHoro 3a npe^ejibi peaK- 
TOpa OTceKa. 

riapoo6pa30BaHHe bo BTopoft CTyneHH HcnapeHHH Tpe6yeT 
ofiorpeBa ee noBepxHocTH HarpeBa (n. 16) TenjioHocHTejieM c 
6ojibiiiHM AaBjieHHeM, neM bo Been napoo6pa3yiomeH cncTeMe. 
B CBH3H C 3THM Heo6xOAHM AOnOJIHHTeJIbHblH UHpKyjIHUHOHHblH 
Hacoc (n. 9), npoKanHBaioiHHH bo Ay nepe3 BOAHHbie KaHajibi pe- 
aKTopa aah ee HarpeBa, ho He ao KHneHHH, h noAanH ee 3aTe\t 
b noBepxHocTb HarpeBa c nocjieAyioiuHM ApoccejiHpOBaHHeM ao 
A aBAeHHa b 6apa6aHe. BoAHHhie Kanajibi MoryT 6hiTb BbinojiHe- 
Hbi Toro 3Ke Tjina, hto h napoo6pa3yiomHe. 
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Flap H3 BTopofi CTyneHH HcnapeHHH mojkct nojraBaTbCH b na- 
poBOH od-beM nepBoft CTyneHH (<J)Hr. 8-a) hjih b boahhoh o6i>eM 
nepBOfi CTyneHH ((J)Hr. 8-6). npH stom fJyayT OTJiHnaTbcn jihuii> 
pa3H0CTH ypoBHefl B cenaparopax nepBoft h BTopofi cryneHeH 
(AH) , KOTOpbie A-0*H>KHbI 6bITb paCCWHTaHbl TaK, hto6h noBepx- 
hocTb HarpeBa (n. 16) Bceryja 6buia no#Ton;ieHa. KoHTpojib h 
peryjiHpoBaHHe ypoBHH bo BTOpoft CTyneHH HcnapeHHH He Hy>K- 
Hbl H OCymeCTBJIHIOTCH TOJIbKO nepBOH CTyneHH HcnapeHHH, 
to ecTb ;yiH Bcefi napoo6pa3yiomeH ycTaHOBKH b pejiOM. 

riHTaTejibHaH Bo/ia, Kan ynce roBOpHJiocb Bbiuie, jiojukhsl no- 
zraBaTbCH nepe3 boahhoh 3K0H0Mafi3ep b naponpOMbiBonHoe ycr* 
poftcTBO. Kan 3to cjie^yeT H3 caMOfi cxeMbi, BO,aa npn stom ona- • 
>KeTCH HecKOJibKo He^orpeTOH ro KHneHHH Ha BejiHHHHy M, Ecjih 
nacTb 3T0H BOAbi noAaTb b naponpoMbiBonHoe yerpoHCTBO 
II CTyneHH HcnapeHHH (cm. cJdht. 8-b), to nap II CTyneHH ncna- 
peHHH MO>KeT 6bITb nOJIHOCTbK) CKOHfleHCHpOBaH H TOTfla HHCTOT 3 
o C < r0 * n3 P a ne P efl npOMbiBKoft Tax >Ke, nan BnponeM h hjih cxeMbi 
8-6, 6yfler onpe,«ejiHTbCH TOjibKo hhctotoh boam b peaKTope. 

KojIHHeCTBO nHT3TeJIbHOH BOflbl, Heo6xOflHMOe HJIH KOHfleHCa- 
uhh napa BTopoft cryneHH HcnapeHHH b npoueHTax ot o6meii 
naponpoH3BOflHTe^bHocTH ycTaHOBKH, 6y.neT paBHo 



•100 = 


Du 

D 



I 


Ecjih npHHHTb n H =~- -100=5%, aaBjieHHe 110 utm h He- 

AorpeB nHTaTe^ibHOH bo^bi jio KHneHHH 30°C, to jyin nojiHon 
KOHAeHcauHH napa BTopoft CTyneHH HcnapeHHH noTpe6yeTCH no- 
^ana nHTaTejibHOH bo am b npoMHBonHoe ycTpoftcTBo II CTyneHH 

HcnapeHHH b KojinnecTBe 100 > 5 -~~— >-5O°/ 0 , hto bpha jih 

D 30 

uejiecoo 6 pa 3 Ho, a nacTHHHan KOHneHcauHH napa II CTyneHH Hc- 
napeHHH nQTpe 6 yeT h BO^onepenycKHbix h naponepenycKHux jih- 
hhA H 3 napoBoro oe^eMa BTopoft CTyneHH HcnapeHHH b nepByio 
CTyneHb HcnapeHHH, to ecTb 6 ojiee cjio>KHa, neM npn cxeiwax 
$Hr. 8 -a h 8 - 6 . 

OKOHnaTejibHan hhct.pt a HacHineHHoro napa nocjie npoMbt- 
BOHHoro y CTp oftcTBa^ OKa>KeTCH fljiH Bcex Tpex cxeM $Hr. 8 npaK- 
THHecKH onHHaKOBofi h onpeflejineMOH HHCTOTOH nHTaTeJIbHOlf 

BOflbi, cTeneHbio npoMUBKH napa h ero ocyuikh nocjie npoMbiB- 
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KH. riOSTOMy Bblfiop CXCM 8 B HaH 60 JIbIlieH CTeneHH CBH3aH 

C KOHCTpyKTHBHbIMH COOfipaJKeHHHMH, HO nO-BHAHMOMy Hail6o- 

jiee uejiecoo6pa3Ha cxeMa <J)hi\ 8-6. 

KaK 3T0 cjieayeT H3 (jwr. 8 h 9, npHMeHeHHe cTyneHHaioro 
HcnapeHHH no3BOJiHeT ceecm «AByxKOHTypHOCTb» cxeMbi JiHuib 
k 5% OT o6meii napoo6pa3yiomeH noeepxHOCTH HarpeBa. HeAO- 

CT3TKOM cxeMbi HBJIHeTCH Heo6xOAHMOCTb AOnOJIHHTeJIbHOrO UHp- 

KyjiHUHOHHoro Hacoca, OAnaxo nepenaA Ha 3tot Hacoc h pac- 


xoa nepe3 Hero HeBeAHKH, 



<pHr. 10. OpraHH3auHH cryneHnaToro 

HCnapeHHH Ha CTaHUHH CBepXBbICOKHX 

napaMeTpoB c npoMe^yTOHHbiM ne- 
perpeBOM napa: 

1 — peaKTop, 2 — napoo6pa3yK)tu.He xa- 
Hajiu peaKTOpa, 3— cenapaTop nep- 
Bofi cTyneHH HcnapeHHH, 4 — otboa 
H acbimeHHoro napa Bbicoxoro jjaBJie- 
hhh b neperpeBaiejibHbie xaHajiM 
peaKTOpa, 5— uHpKyjinuHOHHbiH Hacoc, 
6 — noAana nHTaTejibHOH boah b nep- 
Byio cTynenb HcnapeHHH, 7— napo- 
npOMblBOHHOe yCTpOHCTBO, 8 — BOAH- 
HOH 3KOHOMaH3ep, 9— OTBOA HaCbl- 
meHHoro napa btopoh CTyneHH Hc- 
napeHHH k npoMercyTOMHOMy napoj 
neperpeBaTejno, 10 — nHTaHHe btopoh 
CT yneHH HcnapeHHH — npoAysKa pe- 
aKTopa, //— cenapaTOp BTopofi CTy- 
neHH HcnapeHHH, 12 — Apoccejib, 13 — 
bboa (J)oci)aTOB, 14 — npoAysKa bto- 
poh CTyneHH HcnapeHHH h Bceft yera- 
hobkh b uejiOM, 15 — noBepxHocTb Ha- 
rpeBa btopoh CTyneHH HcnapeHHH 


PaccMOTpeHHe opraHH3auHH BOAHoro pe>KHMa aTOMHOH ct3H- 
hhh c neperpeBOM b peaKTope 6biJio npopeAeHa Buuie npHMeHH- 
TeAbHo k bi^cokhm napaMeTpaM napa. Hto' >xe xacaeTcn CBepx- 
bhcokhx napaMeTpoB napa, Tpe6yiomHx npoMe>xyTonHoro nepe- 
rpeBa, to b npHHunne h b stom cjiynae B03M0>KHa opraHH3auHH 
BOAHoro peJKHMa B COOTBeTCTBHH C (j)Hr. 8. OAHaKO npH HaJIHHHI* 
npOMe>xyTOMHoro naponeperpeBaTeAH mojkho paccMaTpHBaTb h 
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HecKa/ibKo HHyio cxeMy j(cm. fyuv. 10), npn KOTopoft BTopaa cTy- 
neHb HcnapeHHH paOoiaeT npn AaBJieHHH, MeHbiiieM, AaBJie- 
HHe b nepBoft CTyneHH HcnapeHHH h BbiAaeT HacbnneHHbift nap, 
HanpaBjineMbift b npoMOKyTOHHbift naponeperpeBaTejib. Y^hth- 
nan Majiyio naponpoH3BOAHTejibHocTb BTopoft CTyneHH Hcnape- 
HHH (ao 5%, KaK yKa3biBajiocb Bbime) c tohkh 3peHHH TeXHHKO- 
SKOHOMH^ecKOH bo3mo>kho, mto 3Ta cxeMa OKa>KeTCH npeAnon- 
THTejibHee, neM cxeMbi 4)nr\ 8, TpeOyiomne ao n oji h HT e ji bH oro 
unpKyjiHUHOHHoro Hacoca. 

ZIjih cxeMbi <J)hi\ 10 bo3mo>kho TaioKe npHMeHeHHe napone- 
peKa^HBaioiuero- Hacoca aah noAann napa btopoh CTyneHH Hc- 
napeHHH b ochobhoh naponeperpeBaTejib. npHMeHeHHe Tanoro 
Hacoca (™na HacocoB kotaob JIe4)(})Jiepa) tcm 6ojiee uejieco- 
o6pa3Ho, neM Bbime AaBAeHHe, Tan KaK MeHbine o6i>eMbt nepe- 
KanHBaeMoro napa. npH ycTaHOBKe TaKoro Hacoca AasjieHHe bo 
BTopofi CTyneHH HcnapeHHH cjieAyeT noAAep)KHBaTb bo3Mo>kho 
k AaBAeHHio b nepBoft CTyneHH HcnapeHHH — 3to yMeHb- 
iuht pacxoA 3JieKTp03HeprHH Ha Hacoc (MeHbrne nepenaA asb- 
jieHHH, MeHbme oO^eMbi napa). 

H3AO>KeHHoe Bbime noKa3biBaeT, hto h aah cTaHUHH bbicokhx 
napaMeTpoB napa npHMeHeHHe mctoaob cryneHnaToro Hcnape- 
HHH h npoMbiBKH napa nHTaTejibHoft boaoh hbjihctch BecbMa ue- 
jiecoo6pa3HbiM h nepcneKTHBHbiM. YMeHbiiiaH KOHueHTpauHH 
Bcex npHMecefl b BOAe peaKTOpa h b tom nncjie h npoAyKTOB 
Koppo3HH, MeTOA CTyneHnaToro HcnapeHHH no3BOJineT b 3aBHCH- 
MOCTH OT naponpOH3BOAHTeJIbHOCTH BTOpOH CTyneHH HcnapeHHH 
b OoAbiueH hjih MeHbiueH CTeneHH OTKa3aTbCH ot npHMeHeHHH 
aycTeHHTHbix CTajieft aah naporeHepHpyiomHx noBepxHocTeft Ha- 
rpeBa. 

3HanHTeAbHO yBejiHHHBan BejiHHHHy- npoAyBKH peaKTopa, Me- 
toa CTyneHnaToro HcnapeHHH pe3KO yMeHbinaeT aKTHBHoeTb bo- 
Abi peaKTopa KaK 3a cneT yMeHbmeHHH KQHueaTpauHft b Heft, TaK 
h 3a cneT coKpaiueHHH BpeMeHH aKTHBaunn BOAbi b peaKTope. 
CooTBeTCTBeHHo pe3Ko cHH>KaeTCH h aKTHBHOCTb HacbimeHHoro 
napa. 

npHMeHeHHe npoMUBKH napa nHTaTeAbHoft boaoS no3BOjineT 
eme 3HaHHTejibHee cHH3HTb aKTHBHocTb- HacbimeHHoro napa pe- 
aKTopa h no;iHOCTbio Aea3pHpoBaTb nHTaTejibHyio bo Ay nepeA ee 
nocTynAeHHeM k noBepxHOCTH HarpeBa coOctbchho peaKTopa, 
HTO yMeHbinaeT HHTeHCHBHOCTb KOpp03HH ero KOHCTpyKUHOHHbIX 
MaTepnaAOB. 
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4. PaijHOHajibHasi opramoauifH boahoto pexuiMa aTOMHofi 
cTaHUHH c BbicoKHMH h cBCpxBwcoKHMH napaMeTpaMH napa npH 
AByXKOHTypHOM BbinOJIHeHMH 

KaK yme roBopnjiocb, AByxxoHTypHoe ncnojiHeHHe aTOMHbix 
CTaHUHH HBJiaeTCfl AoporHM pemeHHeM h npemue Bcero b CBH3H 
co 3HaHHTejibHOH 3aTpaTOH HepmaBeioiUHx aycTeHHTHbix CTajiefi 
jum noBepxHocTeH HarpeBa, pa3AejiHK)iuHx nepBbift h BTOpofi 
KOHTypH. npHMeHeHHe jxjih 3thx noBepxHocTeft HarpeBa yrjie- 
poAHCTbix CTajiefi Tpe6yeT 3HanHTejibHoro yBeji hhchhh npouyB- 
kh nepBoro KOHTypa, hto TaiOKe HeaxoHOMHHHo. OAHaxo, AByx- 
KOHTypHbie aTOMHHe CTaHUHH HMeioT h cboh npeHMymecTBa. 

3to npemue Bcero aKTHBHOCTb o6opyAOBaHHH TOJibxo Haem 
CTaHUHH h noafOMy ynpomeHHe ero axcnjiyaTauHH. KpoMe Toro, 
jlJin AByxKOHTypHbix CTaHUHH HcxjnoneHo nocTynjieHne b BOAy 
peaKTopa MeAH, nocTynatoiuen b nHTaTejibHyio BOAy b pe3yjibTa- 
Te KOpp03HH KOHAeHCaTOpHblX TpyfiOK H HOHOB-HaKHneo6pa30Ba- 
Tejien, nocTynaioiuHx b nHTaTejibHyio Bouy b pe3yjibTaTe npnco- 
c.ob oxjiamuaiomeH bo ah b xoHAeHcaTOpe. 

HByxKOHTypHan cxeMa aTOMHOH CTaHUHH c boaoboahhhm 
peaKTOpoM o6meH3BecTHa h TenjioTexHHnecxH npocTa. B cbh3h 
c 3THM paccMOTpeHHe ee b CBeTe BonpocoB HacTOHiueft pa6oTbi 
He Tpe6yeTCH. Mto me xacaeTCH AByxxoHTypHord BbinojmeHHH 
cxeMhi aTOMHofi CTaHUHH c BbicoKHMH napaMeTpaMH napa, to ee 
ocymecTBjieHHe BCTpeTHJio cepbe3Hbie 3aTpyAHeHHH b nacra, xa- 
caiomeHCH naponeperpeBaTejiH. B cbh3h c sthm, xax H3BecTHO, 

AJin TaxoH CTaHUHH 6biJio coHTeHo 6ojiee uejiecoo6pa3HHM npn- 
HHTb AByxKOHTypHoe BbinojiHeHHe TOJibKo napoo6pa3yioiueH 
nacTH, ocymecTBjiHH neperpeB napa BToporo KOHTypa b nepe- 
rpeBaTeJibHHx xaHajiax peaxTOpa, to ecTb cxeMa He HBJiaeTCH 

nOJIHOCTblO AByXKOHTypHOH. 

Ha $Hr. 11 npeACTaBjieHa TenjiOBan cxeMa Taxon CTaHUHH c 
naporeHepaTopoM bhcoxoto AaBJieHHH h -neperpeBOM napa bto- \ 
poro xoHTypa b peaxTope. Typ6HHa, npHHHTan b cxeMe, AByx- 
UHJiHHApOBan ManiHHa BK-100. 3Ta cxeMa npHHHTa b HaeroH- 
iuee BpeMH x ocyiuecTBJieHHK). OAHaxo oHa HMeeT HexoTopbie He- 
AOCTaTxn, ocHOBHbie H3 xoTopbix cboahtch x cjieuyioiueMy : 

1. HecMOTpa Ha AByxxoHTypHoe ncnojiHeHHe, o6a KOHTypa, 

XOTH H B pa3HOH CTeneHH, HBJIHIOTCH aXTHBHbIMH, HTO yCJIO>K- 
uneT axcnjiyaTauHK) CTaHUHH. 

2. OrpeMJieHHe yMeHbuiHTb couepmaHHe npoAyKTOB xoppo- 
3hh b BOAe nepBoro xoHTypa 6e3 yBeji hhchhh BeJiHHHHbi npo- 
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fly»KM h pa6oTa naporeHepaTopa b yuioBHdx bucokhx teMne- 
paTyp, HHTeHCH4)HUHpyK)mHX KOpp03HK>, npHBeao K HeofiXOAH- 
mocth BkinojiHCHHH noBepxHOCTH HarpeBa naporeHepaTopa m 
HepacaBeiomHx aycTeHHTHbix CTajieii. 

3. B^HHHHe Cl-HOHa Ha Koppo3Hio noA HanpHHceHHeM ayCTe- 
hhthux cTajiefi 3acTaBjiaeT Ao6aBOHHyio boay BTOporo KOHTypa 
no^roTaBJiHBaTb no MeTOAy o6eccojiHBaHHH. 



4>wr. 11. CxeMa stomhoh ct3huhh bhcokhx napaMeTpoB napa 
c neperpeBOM napa BToporo KOHTypa b peaxTope h naporeHe- 
paTopOM BbicoKoro flaB^eHHa: 

/ — peaKTop; 2 — napoo6pa3yiomHe xaHaJiw peakTopa; 3 — napo- 
neperpeBaTejibHtie KaHa^bi peaxTopa; 4 — CapaCaH-cenapaTOp 

Bbicoxoro JiaBjieHHfl; 5— UHpxyjiauHOHHbiH nacoc nepBHMHoro 
xoHTypa; 5 — uhjihhap Bbicoxoro AaBJieHHH TypfiHHbi; 7 — -uh- 

jihhap HH3Xoro AaBjieHHB Typ6HHbi; 5— xoHfleHcaTop; 9— xon* 
AeHcaTHbie Hacocw; 10 — noAorpeBaiejm «H3xoro aaBJieHHn; 
11 — AeaapaTop; 12 — nHTaTejibHbift Hacoc BToporo xoHTypa; 

13 — noAorpeBaTejiH Bbicoxoro aaBjieHHH; 14 — napareHepaTop 

BbICOKOrO ASBJieHHH; 15 — BOABHOH 3XOHOMaH3ep 


4. npHcoc oxjia>KAaiomeH boau b xoHAeHcaTOpe, xoTOpbiH 
Bee we MoweT HMeTb MecTO, TpefiyeT (j)oc<J)aTHpoBaHHH napore- 
HepaTopa h, CJieAOBaTe^bHO, HMeeTCH B03MOWHOCTb 3 aHoca 
mjiaMa b neperpeBaTejibHbie xaHajiw peaxTopa. 

5. BunapHan ycraHOBxa aojiwHa 6biTb paccxHTaHa Ha o6pa- 
CoTKy npoayBKH He raribxo peaxTopa, ho h naporeHepaTopa. 
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6. ItaporenepaTOp TpedyeT dHOAormecxoft 3amHTW, Tan KaK 
renJioHOcHTe^eM HB^aeTca axTHBHaa BO.ua nepBoro KOHTypa. 

Bee 3TH HeflOCTaTKH MOryT dblTb JIHKBHflHpOBaHH, eCJlH H3MC- 
HHTb CXeMy CT3HUHH, BbinOJIHHB e£ B COOTBeTCTBHH c $Hr. 12 e 
IipHMeHeHHeM TOft >Ke TypdHHH. OCHOBHHM OTJIHHHeM 3TOH cxe- 
mh HBAaeTca nepeHeceHHe naporeHepaTopa b odjiacTb hh3khx 
aaBJieHHfl. HacbimeHHuft nap BHcoxoro AaBJieHHa, BbipadaTN- 
BaeMbiii b peaxTope, nocTynaeT b neperpeBaTejibHue xaHajiu pe- 
aKTopa h aaTeM p hhjihhap bhcoxoto AaBJieHHa TypdHHbi. Floc^e 
UBj], MauiHHu nap HanpaBJiaeTca b TpydaaTyx) cncTeMy napo- 
reHepaTopa HH3Koro AaBJieHHH, rae KOHAeHCHpyeTCH h 3aTeM 
uepe3 noAorpeBaiejiH BHOBb nocTynaeT b peaxTop b xaaecTBe 
nHTaTejibHofi boam. nepeHHCJieHHoe odopyaoBaHHe npeacTaBaaeT 
COdOH 33MXHyTbIH nepBHft XOHTyp. 

B naporeHepaTope HH3xoro aaBJieHHH npoH3BOAHTca Hacu- 
meHHbift nap BToporo xoHTypa 3a cneT xoHaeHcauHH napa nep 
Boro xoHTypa. HacbimeHHbift nap BToporo xoHTypa HanpaBJirieT- 
CH B UHJIHHAP HH3XOFO AaBJieHHfl TypdHHbi, 3aTeM B X0HAeHC3T0p 
h nepe3 cHCTeMy noaorpeBaTejieft B03BpamaeTCH b naporeHepa- 
Top b xanecTBe ero nm-aTejibHoft boah. Bee sto odopyaoBaHHe 
BXOAHT BO BTOpoft XOHTyp CT3HUHH. 

TaxHM o6pa30M, cxeMa CTaHUHH cj)Hr. 12 HBJiaeTcn noji- 
HocTbio AByxKOHTypHOii h HMeeT cjieayioiuHe cvuiecTBeHHbie 
npeHMymecTBa: 

1. 3HanHTe^bHaa aacTb CTaHUHH, Becb BTOpoft XOHTyp, hb- 
jihctcji HeaxTHBHofi, hto ynpomaeT axcnayaTauHio. 

2. TenjioHOCHTejieM ajih naporeHepaTopa aBJiaeTca He boas, 
a nap nepBHHHOro xoHTypa, hto no3BOJiaeT oTxa3aTbca ot co- 
opyjxeHHa doxcoB y naporeHepaTopoB hjih cyuiecTBeHHo odjier- 
HHTb 3amHTy. 

3. yMeHbinaeTca pacxoA 3JiexTpo3HeprHH Ha uHpxyjiHUHOH- 
huh Hacoc nepBoro xoHTypa. 

4. OrcyTCTBHe xaxoH-JiHdo CBH3H xoHaeHcaTOpa h noaorpe- 
BaTeaeft HH3xoro AaBJieHHa c peaxTopOM nojiHocTbK) CHHMaer 
onaceHHa odpa30BaHHH mcahctux HaxHneft b peaxTOpe. 

5. IlaporeHepaTop HH3Koro aaBaeHHH HB^aeTca no cymecTBy 
xoHaeHcaTopoM fljia nepBHHHoro xoHTypa, jiHXBHAHpya Bcaxyx) 
-CBH3b KOHAeHCaTOpa TypdHHbi C nepBHHHbtM XOHTypOM. B CBH3H 

C 3THM npHCOCbl B KOHfleHCaTOpe TypdHHH MOryT dbITb aonyCTH- 
mbi 6e3 xaxnx-JiHdo HapymeHHft b padoTe ct3huhh h peaxTopa. 

6. B naporeHepaTope HH3Koro AaBJieHHH mojkho 0Txa3aTbca 
ot npHMeHeHHH win ero noBepxHocTH HarpeBa aycTeHHTHbix Hep- 
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3>hi\ 12. CxeMa aTOMHOfi ct3huhh bwcokhx napaMeTpoB napa 
c neperpeBOM napa nepBoro KOHTypa b peaKTOpe h naporeHe- 
paTOpOM HH3KOrO ABBJieHHH: 

/ — peaKTop; 2 — napoo6pa3yiomHe KaHa^bi peaKTOpa; 3 — napo- 
neperpeBaTejibHbie Hawaii w peaKTOpa; 4 — 6apa6aH*cenapaTop 

BbicoKoro ^aB^eHHH; 5 — uHpKyjifm,HOHHUH Hacoc nepBoro 
KOHTypa; 5 — uhjihhap Bbiconoro AaBJieHHH TyptfHHbi; 7 — uh- 

JIHHflp HH3KOTO ASBJieHHB TypCHHbl; 8 — KOH AeHCaTOp ; 9— KOH* 

AeHcaTHbie Hacocu; 10 — noaorpeBaTejiH HH3Koro AaBJieHHH; 
11 — AeaapaTop; 12 — nHTaTejibHbifi Hacoc BTopHWHoro KOHTypa; 
13 — noAorpeBaTejiH BbicoKoro abbjichhh; 16 — naporewepaTop 

HHSKoro AaBJieHHB; 17 — nHTaTCJibHbiH Hacoc nepBoro KOHTy- 
pa; 18 — Aono^HHte^bHbift noaorpeBaTenb 
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kafteioiuHx da^efi h nepeitaH Ha yrAepoAHCTbie ct3ah, t. k. npH 
CHHWeHHH TeMnepaTypbl HHTeHCHBHOCTb npOUeCCOB KOpp 03 HH 
yMeHbiuaeTCB, a npHMeHeHHe SAeKTponoAHpoBKH Tpy6, KaK no- 
Ka3HBaK)T Hccjie^OBaHHH KatjjeAPH A3C M3H, MoweT yBejiH^ 
KHTb HX KOpp03HOHHyiO CTOHKOCTb npaKTHMeCKH BA^Oe. B CBH 3 H 
c npHMeHeHHeM yrAepoAHCTux CTaAeft jyw noBepxHocTH Harpe- 
Ba naporeHepaTopa, BOAonoAroTOBKa BTOporo Komypa MoweT 
ocymecTBAHTbca He no Me-ro^y o6eccoAHBaHHH, a no 6ojiee ae- 
meBOMy H — Na-KaTHOHnpoBaHHio. 

Ecjih we b uejinx SoAbmefi HaAe&HocTH h aah naporeHepa- 
Topa HH3Koro AaBAeHHH npHMeHHTb HepwaBeiomHe aycTeHHTHMe 
cTajiH, to npn tom we nepenaae TeMnepaTyp MewAy TenjioHO- 
cHTejieM h o6pa3yiomHMCH HacumeHHhiM napoM BecoBoft pacxoA 
HepjKaBeiomeH CTajiH ajih naporeHepaTopa hh3koto AaBAeHHH 
6yAeT cymecTBeHHo MeHbine, neM ajih naporeHepaTopa BbicoKoro 
.uaBjieHHH b cbh3h c MeHbineft ToautHHofi cTeHKH. Hto We Ka- 
caeTCH BOAOnoAroTOBKH aah BTOporo KOHTypa, to oHa Mower 
6biTb h B 3TOM Cjiynae ocymecTBAeHa He no cxeMe oSeccoAHBa- 
hhh, a no fiojiee AemeBofi cxeMe H — Na-KaTHOHHpoBaHHH, Tax 
Rax npoBeAeHHbie Ha Ka<j)eApe A3C M3H HCCAeAOBaHHH xoppo- 
3hh aycTeHHTHMx HepwaBeiomHx CTaAeft noKa3aAH, mto qyBCT- 
BHTeAbHOCTb 3THX CTaAeH K K0pp03HH nOA HanpHJKeHHCM B npn- 
cyTCTBHH Cl-noHa pe3Ko 33BHCHT ot AaBAeHHH (TeMnepaTypbl) 
cpeAw. npH AaBAeHHH 2,5 CLTa Aawe b vcaobhhx bhcokhx koh- 
ueHTpauHH Cl-HOHa (200 ms/a b kotaoboA BOAe) Koppo 3 HH noA 
HanpnweHHeM He HMeJia MecTa. 

7- Tax Kax npoAyBKa naporeHepaTopa He hbahctch aKTHB- 
HOH, TO npOH3BOAHTeabHOCTb BbinapHOH yCT3HOBKH OyAeT MeHb- 
Uie, HAH npH TOH we npOH3BOAHTeAbHOCTH BUnapHOli yCTaHOBKH 
MOWHO COOTBeTCTBeHH 0 yBeAHHHTb npOAyBKy peaKTOpa. 

8. ZfonOAHHTeAbHMM npeHMymeCTBOM CXeMbI HBAHeTCH B03- 
MowHOCTb CHHweHHH AaBAeHHH b napoo6pa3yiomHX KaHaAax pe- 
aKTopa (c 150 ar ao 110 ar) hah we npn coxpaHeHHH Toro we 
AaBAeHHH b napoo6pa3yromHx KaHaAax peaKTOpa noBbiineHHe 
AaBAeHHH nepeA Typ6HHoft (c 90 or ao 130 ar). 

CAeAyeT, oAHaKO, HMeTb b BHAy, hto BAawHOCTb napa nocAe 
UHAHHApa bhcokoto AaBAeHHH AOAWHa CbiTb He 6oAee 11%, 
a ero AaBAeHHe thkhm, hto6h npn pa3HOCTH TeMnepaTyp b na- 
poreHepaTope nopnAKa 15— 20°C, AaBAeHHe napa nepeA uh- 

AHHAPOM HH3KOTO AaBAeHHH TypOHHH 6bIAO 60 Aee 1 QTCt. /(AH 

MauiHHbi BK-100 nap nocAe UHAHHApa bhcokoto AaBAeHHH hu- 
AHeTCH hah HacumeHHbiM hah cAafioneperpeTHM, a AaBAeHHe 

30 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


ero okojio 2 ara. IlcoTOMy cepHHHan MauiHHa BK-100 MO>KeT 
CbiTb Hcnojib30BaHa ajih cxeMu (J)Hr. 12 c HefioJibuioft nepefle.a- 
koh, 3aKJiiovaK)meHCH b yaa^eHHH hjih nooieAHeft cryneHH uh- 
JiHHflpa BblCOKOro flaBJieHHH H COXpaHeHHH HeH3MeHHHM U,HiX, 
hjih k yAa^eHHio nepBoft CTyneHH uHJiHHApa HH3Koro AaBJieHHfi. 
HHTepecHO OTMeTHTb, mo nocTynjieHHe b uhjihhap HH3xoro AaB- 
jieHHH Typ 6 HHu He BjiajKHoro Kan paHbuie, a HacbimeHHoro na- 
pa, yMeHbuiHT BJiawHocTb napa b nocjieAHHx CTyne'HJix MauiH- 
Hbi, ito 6e3ycjiOBHo SjiaronpHHTHo. 

CxeMa (})Hr. 12 MoxteT 6biTb pacnpocTpaHeHa h Ha 3axpHTH- 
necxne napaMeTpu napa c coxpaHeHHeM Bcex npeHMymecTB 
nepe'JHCJieHHMx Buine aah craHUHH bucoxhx napaMeTpoB napa. 
npHMepHan cxeMa Taxon ct3huhh ajih 3 axpHTHnecxHx napaMer- 
poB H3o6pa>KeHa Ha <J)Hr. 13. npH stom co 6 ctb 6 hho TenjiOBan 
cxeMa He pa3pa6aTHBajiacb, a craBHJiacb 3 aflana opraHH 3 auHH 
Taxoro BOflHoro pe>XHMa, xoTOpuii oSecnenHji 6u HaAewHyto 
pa6oTy CTaHUHH 3aKpHTHHecKHX napaMeTpoB napa h Mor 6u 
f>biTb nojioweH b ocHOBy ee Tea/iOBOft cxeMu. 

FlepBblH KOHTyp HMeeT npflMOTOHHyiO CHCTeMV K3H3JI0B E 
peaKTope, rax xax penb hact 06 OAHO(f)a3HOH CHCTeMe. HecMOT- 
pn Ha 3 to, b cxeMe HMeeTCH B03M0WH0CTb npoflyBKH nepBoro 
KOHTypa AJIH yfla JieHHH npOflyKTOB XOpp03HH. CoOTBeTCTBeHHO 
noHBJineTCH h BocnojiHeHne y 6 biJiH. CHCTeMa nepBoro KOHTypa 
AOJIJXHa HMeTb KOMneHCaTOp o 6 T>eMa, XOTOpUft MOWd 6 UTb HC- 
riojib30BaH flJiH BUBOfla npxiflyBKH h BocnojmeHHH y 6 hjih h yaa- 
jieHHH KHCJiopoaa, nocTynaiomero c noAnHTXOH. IloaTOMy stot 
KOM neHcaTop vcjiobho H3o6pa>xeH nan AeaapaTop nepBoro xoh- 
Typa. 

3aMXHyTbiii nepBbift xoHTyp no3BOJineT HMeTb b ero Boae co- 
aepxcaHHe OTAejibHux npuMeceii, oTBeaaiomee P3ctbophmocth hx 
b nape ajw AaBJieHHH, npn xotopux nap b MauiHHe 6 yaeT BJiaw- 
hum h, cjieaoBaTeJibHO, npHMecn HHrae OTJiaraTbca He 6 yaeT no 
TpaKTy. 

Coflep>xaHHe Cl-HOHa Tax>xe Jierxo MOJxeT noAAepwHBaTbca 
na ypoBHe, He BU3HBax>meM xoppo3HH noA itanpHJxeHHeM A-n* 
aycTeHHraux HepwaBeiomHx crajteft npn hx npHMeneHHH b Kane- 
CTBe nOXpbITHH AJIH TenjIOBUAeJIHKMAHX SJieMeHTOB. 

CxeMbi 4>Hr. 12 h (|)Hr. 13 no3BOJisnoT Ha CTaHUHH bucoxhx h 
cBepxBbicoxHx napaMeTpoB napa co3AaTb ycjiobhh h3ac>khocth 
paSoTu oSopyAOsaHHH h 6e3onacHOCTH pa6oTU nepcoHaJia na 
tom we ypoBHe, hto h Ha AByxxoHTypHux, CTaHiiHnx c boaobo- 
AHHbiMH peakropaMH. 
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4>Hr, 13. CxeMa aTOMHofc ct3huhh 3aKpHTHnecKHX napaMeTpoB napa c na- 
poreHepaTopoM HH3Koro AaBJieHHa: 

1 — peaKTop; 2 — npHMOTOHHaa CHCTeMa KaHa/iOB peaKTOpa; 3 — npoayBKa nep- 
Boro KOHTypa; 4 — BOcnojmeHHe yfibi/m nepBoro KOHTypa; 5 — uhjihhap 
cBepXBbicoKoro AaBJieHHH Typ6HHbi; 6 — uhjihhap BucoKoro AaBJieHHH TyptfH- 
HM; 7— UHJIHHAP HH3KOFO AaBJieHHH Typ6HHbi; 8 — KOH AeHC3T0pbI ; 9 — KOHACH- 
caTHbie Hacocu; JO— noAorpeBaTejw HH3Koro AaBJieHHH; //— AeaapaTop HH3- 
koto AaBjieHHx; 12 — nHTaTejibHbifi Hacoc BToporo KOHTypa; 13 — iioao- 
rpcaaTCJiH BHcoKoro AaBACHHH; /4—noAorpeBaTejiH HHSKoro AaBJieHHH nep- 
Boro KOHTypa; 15 — AeaapaTop nepBoro KOHTypa; 16 — naporeitepaTOp 
HH3Koro AaBAeHHH BToporo KOHTypa; 17 — nHTaTeAbHbie Hacocbi nepBoro 

KOHTypa 
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riapoBafl Typ6nHa aah pa6oibi no cxeMe 4>Hr. 13 motkct 
6biTb h 6e3 npoMejKyTonHoro neperpeBa. MexKAy TeM opraHH3a- 
uh« npoMe*yTOHHoro neperpeBa b peaKTope ycAOJKHneT ero 

KOHCTpyKUHK). 

Hjih Bufiopa napaMeTpoB aah OTAeAbHHx uacTeii MauiHHbi, 
pa6oTaiomeft no cxeMe 4>nr. 13, npeACTaBAaeTcn npaBHAbHHM 

HCXOAHTb H3: 

a) flonycTHMoft BAaKHOCTH nepefl KOHfleHcaTopoM; 

6) AOnyCTHMOH BAa>KHOCTH Ha BblXOAe H3 UHAHHApa BHCO- 
Koro AaBJieHHB, to ecTb Ha BXOAe b naporeHepaiop, Hapaay c 

b) HanajibHHMH napaMeTpaMH, Bbi6HpaeMUMH, hcxoaJi H3 
ycjiOBHft pa6oTH peaKTopa. 

CxeMa CTaHUHH no (J)Hr. 13 MO>xeT 6biTb HcnoAb30BaHa h aah 
CT 3 HUHH c Typ6HHaMH HacbimeHHoro napa. Bee otahh He ee 6y- 
AeT b 3tom CJiynae 3aKjnonaTbca b otcytctbhh neperpeBa b pe- 
aKTOpe h b HanpaBAeHHH b TypfiHHy HacumeHHoro napa H3 pe- 
aKTopa. FlaporeHepaTop npn stom 3aiiMeT Ha cxeMe MecTO, ko- 
ropoe b cxeMax <j)Hr. 1 npeAHa3HanaAOCb aah npoMexcyTOHHoro 
cenapaTopa. Taxan cxeMa HBAHeTCH noAHOCTbK) AByxKOHTypHoft 
H MOJKeT C yCneXOM -KOHKypHpOBaTb C AByXKOHTypHbIMH CT3H- 
uhhmh c boaoboahhumh peaKTopaMH 6e3 KHneHHH b peaKTope. 
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MOCKOBCKAJI OPAEHA J1EHHHA CEJIbCKOX03flHCTBEHHAfl; 

AKAAEMHfl hmghh K. A. THMMPA3EBA j 

PaflHOH30TonHan jiaSopaTopmi 


A. O. 4>yPMAH 

IIpaKTHKyM IIO npHAf6H0HH10 
HSOTOnOB H H 3 JyHeHHH 
B Ce.IBCKOM X 03 HHCTBe 

BbinycK i 

PAAHOMETPHfl 
(MacTb nepBan) 


MOCKBA— 1959 
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nPAKTHKY M 
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1 1 P E H C tTOB M E 

T IIMHp5!30BCK3H CCA bCK0X03H Ii CTE OH Han axaACMIIH CN.'ia (VI- 
I1HM H3 HHJiUHaTOpOB p 33BHTHH paoOT HO n pH MCHCM11IIO aiOMOOii 

yucprun r CmcviorHH n ce . irckom xo 3 Hhctbo. B ana jCMiiii npo- 
BO/^H.’I HCb Ba>KHb!C H 0 CACAO B a H I! H C npKMCHOHHCM H 30 TOIIOB II 
H 3 /iyqeHHM, no.'iyqiimuiic mnpoKyio H 3 bccthoctij ksk b namon 
CTpane, Tax h 3a py6e>KOM. Aioacmiih b Tcnonne nocne.tmia .'or 
ocymccTBJiHCT xaioKc noAroTOBKy Ka;z,poB no cnemia/ibnocTH 
npHMCHeHHH naoTonoB h na.iyncHH ii b ccabckom xosfliicTBo. ■ C 
KOHua 1957 r. no^roroBKa naApon no Aannoii cncuna, ibHoeiii 
npoBo^HTcn b PaAHOH 30 TonHoii JiaCoparopHH aKaAewnn. 

JX a H H bl M pyKOBOACTBOM P 3 O H 3 OT O n H a H AaSopaTOj ;!in un- 

Miiiiaer nyCAHKaumo yqeGHbix nocoGiifi no Kvpcy Hlpi'M-AA-no 
II30TO H OB n H3/iyqeHHii B ClYIbCKOM X 03 HIICTnC» (ah VX X: t' ! .’ >;»,![ 
Kypcbl). 

B ncpayio onepcAb Gvavt oriyo.'iiiKOBaiibi onnca :nn paVoi 
npa KTHKyMa /laGopaiopun. ripaKTisiv\ m coctoiit hb c u\v, io- 
mnx pa3ACViOB: pa/uiOMeTpun, aosiimctphh, Toximna 3 a no: in;. 
paAHoxHMUH H npaKTHKy Mbi no cnouna.ibHbiM pa3/;e aim nypca. 

Op MMCHCHI1C lI30TOnOB II HAOpi-IblX 113 lyMCHMii B H 3 YMIIbiX* I.C- 

iyi c a o b a h h m x n npaKTHHecKofi paScrrc TpeSyeT or >:3via;o:niix 
paGoiaib b 3Toii ooasctii cepbe3Horo iisyqcHnn ochoe a:OM::of: 
c})ii3HKii, ripiinunnoB n cnocodoB H3MepeniiH paAHoaxTiimiooTii, 
y mch h n noAb3oBaTi>ca pa3AiiqHOH ii3MepHTCAb!ioii a on a pan poo 
ii npaBiiAbiio HHTcp npcTiipoBaTb peay.ibTavbi ii3Me i ;oii!!fi. I-lVeo- 

XOAHMO TflKJKC H 3 VMCHHC OCHOB A 03 H.MCTpHH II TCXIIii: U fR 30330 

norm ripii paGoTC c p a ah o a kt m b i i b: m h bciucc i BaMu. 

TeopeTiniecKHc 3 Hc1hjim, no/iyqouHbic KypcamaMH na ackm::- 

HX, AO A >KHbI 3 a K p C H A H T h C 51 IiyTCM BblllOA IlCII II 51 IIAiU A <i Gop.'i VO i - 
Unix padoT npaKTHKyMa. Ho Menec Ba>Knoii ucvibio iijin kti!k\a\: > 
hbahctch BbipaooTKa y KypcamoB onpcAe icniihix inabiKoii V-pn 
pafiOTG C paAnoaKTHBMbiMH BCmeCTBaMlI. 

B p a 3 aoao Kypca «PaAnoMCTp;iK» B 3 ymoioto 5 i u'rtvi ;.,i i; \;o- 
pcnna JiAcpribiv imyncumi. 
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OpaKTHKyM no paAHOMeTpun dyAer iman b rpex l iacnix. 
OepBan nacTb oxBaTbiBaeT comb .nadopaTopiibix padoT. H3 koto- 
pbix LUeCTb padOT nOCBHUieHbl MeTOAHKe H3MepeHHH paAHOaK- 
THBHOCTH.npH noMouui ra3opa3pflAHbix CMeTMHKOB naCTHU H B 
nocjieAHeii padoTe Na 7 H3ynaeTC5i Bonpoc o cTaTiicTunecKnx 
ourndKax npn H3Mepennn paAHoaKTHBHOCTH. 

Bo BTopyio nacTb npaKTHKyMa no paAHOMeTpHH BKjnoneubi 
padora no H3yneHHK> cbohctb paAnoaKTnBHbix H30TonoB n h3jiv- 
mchuh (onpe-Ae-iemie nepnoAa noAypacnaAa, H3ynenne noraomc- 
hhh ^-nacTHU, b BemecTBe h Apyrne) n no onpeAeJieHHro adco- 
jiiothoh aKTHBHocTH paAnoaKTHBHbix npenapaTOB. JladopaTopHbie 
padOTbl, nOCBHmeHHbie 3H3KOMCTBy CO CliHHTHAAHUHOHHbIM C4CT- 
mhkom n ApyrnMH mnaMH paAHOMeTpnnecKOH annapaTypbi, a 
TaiOKe padoTbt no A03HMeTpHn bxoabt b TpeTbio nacTb npaKxn- 
KyMa. 

npn nocTano ; BKe pador npaKTHKy m a no paAHOMeipmi Pa- 
AHOH30TonHaa Jiadopaiopna ncnojib30Ba/ia onbiT padoTbi Bno- 
(j)H3HnecKOH JiadopaTopnn anaAeMHH, ynedHbix paAHOH30TonHbix 
JiaddpaTopnft On3HMecKoro HHCTHTyTa AH CCCP, xhmhbccko- 
ro ^aKv-zibieTa MfV n Apyrux ynpewACHnn. 
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PA EOT A JNTa 1 

yCTAHOBKA THI1A E-2 JOUlfl H3MEPEHHA 
PAflMOAKTHBHOCTH nPH nOMOIUH 
rA30PA3PJlflHb!X CMETMHKOB MACTHU 

npHiiunri paSoTbi cneTHbix ycTanoBon ajih H3MepenHa 
paAHOaKTHBHOCTH 

Oonapy>Kcmic h n 3 MopenHe pa^HoaxTiiBHocTH ocuoBano na 
pcTHCTpau,nn H3.iyMennn, ncnycKaeMoro paanoaKTHBHbiMii aTOMa- 
MII. npH IipOXO/KAeHHH O'.-, f3- II '(■H3JiyHCHH5I BepC3 pa3.1H«HIbIC 
BClUeCTBa B03HHKaeT pflA BB/ieHHH: IIOHH3aUHH, JIK)MHHeCUeHUHH, 
(JioTorpacJnmecKoe ;;eiicTBHe, TemiOBofi 3t})(|)eKT h t. a., KOTopue 
MoryT 6hUb 3 aperHCTpHpoBaHbi npH noMomn cooTBeTCTByioLUiix 
cneuHaJibiibix npn6opoB. LLInpoKO pacnpocTpaHeHbi b coBpeMeri- 
hoh 3 KcnepHMCHTa^bH 0 H TcxHHKe npnSopbi, HCnO^b'SylOmHe hohh- 
3Hpyiomee AeiicTBHe paAnaunn — Hoi-iH3aunoHHbie KaMepbi pasHbix 
th bob, ra 3 opa 3 pHAHbiG cmctbhkh qacTHU, KaMepa BuJibeona h a p- 
He ocTanaBJiHBaHCb na hsaokghhh pa3AnnHbix MeTOAOB peni- 
crpaunH p a ah o a kth bh h-x n3JryneHHH, KOTOpbie HC^epnbiBaioiixe 
onHcaHbi b coBpeMCHHofi nHTepaType no HAepHon 4)H3 hko, nepefi- 
acm k paccMOTpeHHK) npmmnna hsmgpghhh paAnoaKTHBUocm 
n pn noMOiUH ■ra3opa3p5UHoro cneTMHKa nacTHU— Han^ojiee pac- 
npocTpaHeHHoro b nacTonmee BpeMfl npnSopa a-ih Haynnbix hc- 
c;ieAOBaHHii n np aKTHMCCKiix paooT c p a ah o a kth b h bi m h hboto- 
naMH. 

T a 3 o p h 3 p n a h bi h cqeTMHK nacTHix. I asopaspnA- 
ubie cneTMHKii nacTHU lipeacTaBJifliOT coooii rasoHanoJiHCHHbie 
rpyfiKH (cMCTHbie Tpy6KH) , BiiyTpH KOTOpbix noMemaioTCH A Ba 

3/)CKTpoAa — anoA n KaTOA. K oagktpoasm npHJioxceHa BbicoKan 

paaHocTb noTCHui-iajioB. 

Ha puc. 1 ii 3 oCpa>KeH nacio BCTpenaioimnicn uhahhapumc- 
ckhh cnemnK 11 cxeMa cro EKJiioneHHH. 

B A3HHOM c.iynae chctmhk npGACTaBJineT co6oh 3 anaflHHyio 
CTCK.iHHHyio TpyCxy C, coACp>Kaiuyio npoBO/uuuHii uhjihhap K, 
no ocn KDToporo iiaTHHVTa Tom<af? MOTai/innecEan HHTb A, c r iy- 
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>A<nman hiv/igm. Ei/roy iihth oho r’iiii-a coeannfloTCH Mepo3 co- 

IipO'/HB. U HiiO K 0 !K\IO>KII ,001 HBIM riO. liCCOM JICTOMiiiiKa riOCTC- 
Hinicno m/eoKoro nai;pn>KcruiH E. Llai/niHap cicmiiKa hb/ihotcsi 
i'A -a/u i ; 'a. : m - io :iy!:;oMo no i o: ) . (EiCPMiKH a aaBiiciiMocTH or mx 
■i;mh iOiiio/Oi'MO ': cm paa/iiinHB! mm ra:ia;\ui. IJInpOKo pacnpoCTpa- 
noiiN chcpikmi, MHHooHoni’i/c raaonon cmccbio, eoaop/KaiuoH b 
ocmuinoro KOMTionoirra 6/iaropoanBiH ra3 (apron arm 

rc/om ) . a b r: a mcctbc nicfliuero kom no mouth -MiioreaTOMUBiM 

i < i ; > -oof-omo napu ernipTa, mothah/ib, naonoirraH m t. ri.) 

E)'!o i .-IK liaai.rjnoMMr 
c n m o r a c h mi *; ec h c m o r - ; a - 
km. Oo moo Anna oh no 
! caoium cm oo ii aaunoirr 
cr ii])Mpo;u>i nano . i- 
liiUUMuix ra3(>B, Koncr- 
pyKMIPi CMOTUHXa il Ol'O 


0 




P.epucmpu 

ry.viyee 

ycmpoucm&o 


+ L t naonanoMiui m BapRiipy- 

" OT OT 10 CM piVTiKTO 

OTo/ula ao 1 a r m . 3 a p a - 


^ ( /kohhhh m acTMua, ripo- 

: 1 i I K a H B CIOTqnX, COB- 
P:-c, I. (ACMa bk.-iiomchhh ra:iopr^j^;i:;f)rn ;J , U>T ]ia C BOCM myth 

c u e-r m 1 1 h a . n r a 3 a n opi o > k nr o,a u:\u\e 

;t OROOOTUBIO CiCK rpOMBl, KOTO") BIO HO A AOHCTBMOM 

ripnao/Kciiiior-v) vAOKrpn hoc koto hoji >\ b cootbctctbhh 
co ;>i i a kom an pnaa ycrpov/nnoTCH k iiporiiBonoao'/K h bim 
:VUKT pOaaM 3aOKTpOP[>I YCNOpfliOTCH 3/1 CKTpH MOCK H M IlO.iOM ao 

r i a kom .aiioj/riwi, npn kotoror own u cboio onopoaB npOH 3 BOAHT 
iioimaainno rctpomhbix mo/ioky/i naan. Bhobb o6pa3yiomneoH 

npu 3 TOM CIOKTpCHBI, yCKOpHHCB B 00/10, Bbl6lIRatOT M3 aTOMOB 

ii Mo/iowy/i raaa bco hobbio ii hobbio s/icktpohh, b po3y/iBTaTe 
noro MHC/IO 3/!CK7p0H03, a B H F 0 IO M l M X C H K HMTH, /I a BHH006pa3HO 
MapacmcT. B cwotmiiko nepBiinHoe oCpaaoBaiuic xoth obi oahoh 
napBI ! 10 MOB npiIBO.AMT K TCMY, MTO B TOMOHHO BOOM OHM, MCIIB- 
incro 10 fl coKyiiaBi, na hhtb oopyimiBaoTCH /laBima, coAepwa- 
UTOH AO 10 9 3J!CKTp0H0B. T 3 K O tl MCX3HH3M YCH.ieHHH oSbIHHO 
nasb-BaiOT bcmbhukoh caMOCTOHTe/iBiioro paapnaa. npHxo/i. otph- 
UaTO’H Hbix 3 a pn AO B Ha HHTB ];C3KO CIHOKaCT 00 HOTOHUHa/I. Ha 
■.tom 3 a k a, h i ii 1 1 ? a otc h 'ran Haai/BaoMaH aKTHBHan cthahh paa- 


pnaa. BaicM iiaMiinacTCJi ROCCTanoB/ionHC noroHUiia/ia hmth 6/ia- 
roaapH VTOMKC 3/ICKTpOIIOB MCpC3 COnpOTHB/ICHHO R. 3 tO CBH33- 
IIO C ;I Bii mCHHCM 00.100 TfiJKCYlbIX H, C A OAO B 3 T 0.T BH O , MOHCC 
HOABH/KHMX 110,10 >K HI 01 BH BI X IIOHOB B CTOpOHV K MTO AH CH0THHK3. 
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Hoc It' i’Ov CTi'K! OE/1 011 1151 HOTOHHVI 3/i a HHTM CMCTM1IK TOTOB K pCP.I- 

v Tj? am in nolio’i MacTH'iw. T ok mm oopaiiOM, non manno a oG/b' m 
cwotmiikh !. <t > k;i()m Honnanpyioiucii Macninm npucoiuT k oopaao- 
h ci i in io HCii^iniKii CciMOC rowTC'.’i laioro pa:jp5i,ia. ^.-om hh to 

liOO'! HU.lt'HHM V, HiCllOM OH HUM B UOilb CHCTMliXa, 033.111 L’TCH Kpai- 
KOBpOlt Mi-Bi 1! ilMilV.lbC INI 11 pfl/KCI!H5I. HMnV.lb'O IH pOAaeTCfl HB 
piTHCTpiip\ 10 moo paAHOTCXKHMCCKOe yC I pOiiCTBO, KOiOpOO npn- 
i:o lot u .iohotbhc MmaimMccKHU u \ Mepaiop. Ilowasanii?! iivmo- 
ooo'i bo rcvHvioi mkc.iy mmcthu, npoimuimix Hopei cmothhn 

;01 ;U!I!i:O0 BpOMH. 

Ocbooncc naonaMcbne cmotmiikob- p or i:c rpai-jitt uac nm a 
i;n;m rcm Ochobhoc ux aoc toiuicteo - MjicoBmiomio I'.bicoKHM 

MYBC1 I2H1 0 IbHOCTb! CMCTMH K, KtlK II p 3 B 1 1« ’ 0 » pCailipxCI HH H. O 

yia:;;U'i:no KH>KAoii noninnpyiomcii Macumbi nopci oro <ki>c.y. 

p v r n c t p ii p y io m c o y c t p o fi ctbo. /Imh perncTpami:! 

' i n v.’i iicc'B H a i' f )/i /Kernel, no3HiiK?.iomn.\ hh conponiB ohmh K 
jjoi! * riO'OXO/K/i.oMini Mcpe3 c T it im ii k nemnupy lomnx qncTim, npn- 
momhctch cncmia ,-imioo pn-uioioxiumecKOo ycTpoficTRO Mmhy.’I! c 
; ; * i • i p >i< oHiin HMceT BiiaMn.io neooohiiiyio aMibiHTy j\y. MTofbi aa- 
; ■ o n i ct p- 1 ? p on a Tii iiMiiwibC npn noMoimi noKaibiBaionioro npnfio- 
ra - HYMoparo-pa, hcooxo/lhmo 3T0T HMny.ibC npc;u>a]:nTO. r n»HO 
YCH.’i liTb I! 1 1 P 00 6 p a 3 0 P 2 T b , T. 0. npHASTb CM Y H\ >KH} 10 (jTOpY.y M 
;i,.'iimvibHOci b. /Vi 51 OTOH LUYiii ncno;tb3yeTC5i p mu i c t o n h Hit c k a a 
cxom a, BK.'iiOMaioman b coon imny.ibeiibni yeH.iHTCib c (hop mh- 
pyiOHUIM H Bbl XOAHbl M K < ! C K H 0 ?\ MM. 3tH CX0M3 B bl A H 0 T AOt VH- 
TOMIIO MOIUHbl H HMFIV.’ibC TOKa, KOTOpblil nOCTyilflCT Iia 3 iICKTp 0 - 
M OX a H H l I eC K H II CMCTM11K VI TIpHBOAHT B /I,BH>KCHHC CrO CTpCCIKY. 

Oah3ko nacinHHe b cociaBe perHCTpupyiomero ycTpoiicTBa 
TO.'IbKO yCIIOHTeon H SJICKTpOMCXaHHMCCKOrO CMOTMHKa HO V0.OB- 
.icTBopneT TpeCoB 3hhbm, n pc^'b^BtineMbi M K penicTpamiH 6u- 
CTpbix HMnyvibcoB, c/ieAYiouuix opyr sa ApyroM qcpe3 Manwe hh- 
TepBa.ibi Bp cm chit. HwepuiiH ooeKTpoMexaiiHMecKoro HYMepaio- 
pa orpaiiHMHBaeT nponycKiiyio cnocofiHocTi, (tom hoc — paapo- 
maioiuyK) cnocooriocTb) bcch y ciaHOSKH, iax xax '^tck' 1 . jjoxiexaHii- 
MOCKVIII HYMOpaTop CIIOCCTOeil CMIITaTb pa 3,100 bHO He Go 100 100 mi- 
ll V. lb COB S COKYIUY, VI TO HpH YC.T03HH HX paBHOMOpHO. 0 paUlj/t- 
10,1 CM II /I BO BpCMCIlH. MaCTOTB COCAOBaHHH IlMny.IbtOB, i enopii- 
pyoMbix b ra 30 pa 3 p 5 i,iHOM cmctmhkc h o h h 3 h p y iolhumh MacTimaMH, 
nopOAKO 3H a MI IT CM bHO npCBfcl I.IiaCT 100 HMny.lbCOB I3 cokvhoy. 
K 3TO\iy c-ieayCT AoGaBHTb, mto b civ.iy CTanicTHMCCKoro xapax- 
ropa p a ah o a kt h bh oro pacnaja n p o m c >k y t-k h apcMOHii mokjv hm- 
nyjibcaMH HcoAHnaKOBbi. Bee 3TO iipiiboaht k tomy, mto ycto- 
noEi<a ovaot . «npocMiiTbiBaTi>» HOKOTopoc mhc.io minyvibcoB n 


•hi t ok a 51 
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|jC3y;ibTaTbI H3MepeHHH aKTHBHOCTH OK3>KyTCH 3 aiiH>KeHHbI M H . 

JXnn penicTpauHH Bcex HMnyjibCOB ot cqeTmiKa Hcnojib3yioTTaK 
Ha3biBaeMbie nepecneTHbie npnOopbi. Ha bxoa nepecneT- 
Horo npnOopa noAaiOTCH HMnyjibCbi ot cqeTHHKa. IlocJie ycnjie- 
hhh h npeo6pa30BaHHH HMny.ibCbi nocTynaiOT Ha nepecneTHyio 
cxeMy, KOTopan Ha Ka^KAyio rpynny, cocTonmyio H3 onpeAejieH- 
Horo HHCJia k HMny.ibCOB, oTBenaeT co cBoero BbixoAa oahhm hm- 
nyjibcoM. Hhcjio k na3biBaeTCH k p a t h o c t b 10 nepecneia. 
C Bbixo^a nepecqeTHoro npnGopa HMnyjibc nocjie AonoJiHHTejib- 
hoto ycH.ieHHH nocTynaeT Ha 3 ji eK t p o m ex a h h n e c k h ft cneTHHK (Hy- 
MepaTop). TaKHM o(5pa30M, nacTOTa cpaOaTbiBaHHH MexaHHMe- 
ckoto HyMeparopa yMeHbiuaeTca b k pa3 h, cJieAOBaxejibHo, hhcjio 
npocweTOB perHCTpnpyiomero ycipoftcTBa pe3Ko coxpa- 
maeTCH. 

B KOMnjieKT yCTaHOBKH AJIH perHCT-paUHH paAHOaKTHBHOCTH 
BXO^HT T3K>Ke BblCOKOBOJIbTHblft BbinpHMHTeJIb, CJiy^KaiUHft B Ka- 
qecTBe HCTOMHHKa nocTOHHHoro BbicoKoro HanpHH<eHHH, noAaBae- 
moto Ha cneTHHK. BbinpHMHTejiH nnTaiOTCH ot ceiH nepeMeHHo- 
ro Toxa. IlocTOHHHoe HanpnsceHHe, cHHMaeMoe c BbinpHMHTc- 
■ left, ofiblHHO CTa6HJIH3HpyeTCH AJIH C03A3HHH yCTOHHHBOro pc- 
>KHMa paSoTbi cqeTHHKa. Tan nan cweTHHKH pa 3 Hbix ranoB Tpe- 
6yiOT pa3JiHHHoro pafionero HanpaJKeHHH — ot 300 ao 1500 BOJibT, 
a HHorAa h Bbime, b BbicoKOBOJibTHbix BbinpnMHTejiHX npeAycMaT- 
p HBaeTCH B03M0JKH0CTb nJiaBHOH peryjIHpOB'KH BblXOAHOTO 113- 
npHHce-HHH (oObiqRo b npeACJiax ot 200 ao 2500 BOJibT). 

Ha pHc. 2 npHBeAeHa 6jiOK-cxeMa perncTpupyiomeft ycTanoB- 
kh, b KOTopyio bxoaht: BblCOKOBOJIbTHblft BbinpHMHTeJIb, nepe- 
cneTHbift npnOop h sjieKTpoMexaHHnccKHH cqeTHHK. 

CymecTByioT pasJinq- 
Hbie THnbi ycTaHOBOK aji« 
p erne t p a u h h pa aho a kt h b - 
Hbix H3JiyneHHH. BbiSop 
TOH HJIH Apyroft yCTSHOB- 
KH 33BHCHT OT xapaKTCpa 

nocraBAeHHoft aaAann, an- 

THBHOCTH H3MepneMbIX 

oObcktob, Tima npHMenHe- 
Moro cneTHUKa h Apynix 
cfiaKTopoB. 

Mbi nepexoAHM k H3y- 
qeHHio ycTaHOBKH mna 
B-2, oTBeqaiomefi TpeOo- 
r a II II 51 m , n p c A b 51 b j: A o M bl M 

iS 


CwnvuH t/ocmi/Li 



Fhc. 2. BjioK-cxeMa penicTpiipyiomefi 

YCTaHOBKH. 
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k aniiapaType ;uih H3\iepeHiiH paAHoaKTiiBHOCTH b 6HO„ionmeeK!ix 
H ee,lbCKOX03>IHCTBeHHbIX HCCJICAOBaHHHX. EojlblliHHCTBO pa6()T 
nacToamero jipaKTHKywa no panwoMCTpHu BbinoAHHCTCH na ycTa- 
noBKe THna B-2. 

yciaHOBKa THna B-2 

VcTaHOBKa mna B-2 (pannoMeip B-2) npeAHa3HancHa ;vjh 
H3MepeHHH pa^HOaKTHBHOCTH npH nOMOLUH ra30pa3p5UHb!X CHCT- 
hhkob nacTHU. B KOMnneKT yciaHOBKH B-2, BbinycKaeMoii namen 
npoMbmi.ieHHOdbK), bxoaht: 

a) Bxoahoh 6jiok BTC-2 c AepncaTeneM cneTHbix Tpy6oK. 

6) Bjiok THna BCn, coctohiuhh H3 nepecneTHoro ycTpoHCT- 
Ba, 3.TCKTpoMexaHHnecKoro cneTHHKa, ceicyHAOMepa THna CM-60 
(HHor^a ceKyH^OMep npnjiaraeTcn oTAeJibHo) h BbicoKOBonbTiio- 
ro BbinpflMiiTeJiH aah nnTaHHH cneTHHKOB. 

b) KoMnJieKT ra30Bbix cneTMHKOB. 

r) 3anacnbie pa^HOJiaivinbi. 

B x o a h o i\ 6 ji ok BTC-2 npeACTaB/meT co6oii ycnnuTenb- 
ny K) roJiOBKy, CBH3anHyio b eaiiHbifi 6 jiok c aop>k3TC.tcm cmcthwx 
T pySoK. Bmccto cnaCoro aneKTpHnecKoro HMnyjibca, nocTynaio- 
ni , cto ot cncTnHKa, ycmimejib ndcbijiaeT b nepecneTHbift npn6op 
MoiuHbift HMnyjibc, aMnjiHTyAa, (fiopMa h nonnpHocTb KOToporo 
Sojiee yAo6Hbi Ann AajibHeHinen perncTpaiuiH. 

Chcthhk BKAionaeTcn b cooTBeTCTByiomee thc3A0, naxoAH- 
iugcch Ha nanenii BFC-2, iipimeM hhtl cneTnnxa («+») coeAn- 
nneTCH c bxoaom y c h ji h t e a b h o h toaobkh, a iotoa (« — ») — c 
KopnycoM npnoopa («3eMJieH»). Ha a pyroii naHenn fijiona 
BTC-2 hmciotch: uiTbipb aah npiicoeAHHeHHH BbicoKoro Hanpn- 
>KCHH5I K HHTH CHeTHHKa («BbICOKOe HanpH>KeHHe») ; (})HlIIKa c 
MHTbK) UJTbipbKaMH A AH COeAHHCHIlH yCHAHTeJIbHOH TOJIOBKH C 
ncpecneTHbiM npn6opoM («nnTaHHe»)/ 

llocTOHHHoe BbicoKoe HanpH>KeHHe noAaeTcn Ha cneTHHK ot 
BbICOKOBOAbTHOrO BbinpHMHTOJIH, CMOHTHpOB3HHOro B 6nOI<e 

BCn n coeAHHeHHoro c Cjiokom BTC-2 th6khm Ka6eneM. 

Bo3HHKaK)mnc b chcthhkc HMnyjibCbi nepe3 KOHAOHcaTop 
(b nyTpH BTC-2) HOAaiOTCH na ynpaBjunomyio ceTKy paAHOJiaw- 
iibi 6>K8, yen a h b a iot c h stoh jiaMnofi n rio 3KpaHHpoBaHHOMv 
KaficjiK) nocTynaiOT na bxoa nepecneTHoro ycTpoficTBa 6jioi<a 
BCn. Ho 3TOMy Me Kafienio noAaioTCH HHTaioin,He HanpHHceHHH 
Ha jiawny 6>K8 nepe3 (jmuiKy «nHTanHe». BHyTpn onoxa BTC-2 
HMeeTCH BbICOKOOMHOe COnpOTHBJICHHe R=2 MTOM, ncpe3 KOTO- 
poe BbicoKoe HanpHyKenne nonaeTen na hhth eneTHHKa. Tanoc 

9 
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Pm. o. B iso:i: iiiiii Rii:i yorniU’.HKii tiiiim K-2; M?T;i.T'nnecKi;e 
ca.'ia^KM o/ioKa BTC-2 uiiiiTaMM k ::e;uuiicH ::a- 

m*jin njioKa BCTI; TOpltOBbiii cmctmisk Marrim VKpcMiJKMi b 
n.ieKcur.iaaoBoii no;u‘TaBKt_\ 

conpoTHB.ieHHc aonycKaeT paooiy c caMoracmuHMHoi cqemn- 
i<a m h Teiirepa — Mio-biepa (cm. pa6oiy JSfe 2). 

Kpen;icHHC cmctmhkob MO/Ker oeymecTB.iflTboi pa3ii bimh cno- 
COOaM.H B 3aBHCHMOCTH OT THrUl C l ICTMH K3 H VC-IOBHli pafioTbi. 
l-IaCTO C L ICT4HKH nOMemaiOTCfl B CBHHUOBbie aOM HKH X'lH VMCHb- 

meHHH BHeuiHero c|)OHa (cm. pwc. 13). Hi-ior.Ta TopuuBbio cwcimh- 
kh ynperuiHiOTCH b ibieKCHrjiacoBoft fioactb bko, KOTopan npn>KB- 
M aeTC4 BHHTOM K MCTa/IJIHMCCKHM Ca.ia3KaM 0,1 OK a BTC-2, Kai\ 
noKa3aHo na puc. 3. 

BaoK t h n a BCri auep>KHT nepecMCTHOc ycrpouciBO, 

3.ieKTpOMexaHHMeCKHH C4eTHHK H BbICOKOBOJIbTHblH BUIipflMHTeJIb. 

IlcpecHCTHoe y c t p o )i c t b o. IiMJiy.ibCbi nanpH>KC- 
1 1 h 5i nocTynaiOT c Bbixcaa CciOKa BTC -2 11a B.xoa, nepecMOTnoro 
ycipoHCTBa 6 ,i ok a BCTI. B ncpccwcTHOM npnoopc nptbiyc moi po- 
lo 
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no iirpcK. iiOMOHiK' Kpt'unocTH nepecMrra, :: 1, 4, 1G, 61. My>Kiibiii 
ko 3(1) cfn union t nopccnera ycTaiiaBAHBaercji npn iiomoiuii' nepo- 
K.'nonaTtviji, pacno. lO/Kcnnoro na cpcAHOM otooko ahucbgm na- 
ne/fii o/ioKa B(XI. IlanpHMep, twin nopoKXiOHHTCAb ycthhob.toii 
b no.’io/KOiuie «XG4», nepccHcTHoo ycrponcTBo na nociynnBimie 
G [ if m ny.‘! no a nocbUHoy oahh onriia. i no y/HHxTpoMrxaniiMocKHH 
ohctmhk. I Ipn Iio.’io/Konnn nenoK/nonaic. : n «V 1» noptfcMCTa no 
OG\ HICGTB.'UIOTCH, T. 0. KaiKAbtH BXOAHOH liMnWibC IiOpGAaOTCH 
im 3. 1 0 K T j ) 0 M 0 X a H H 1 1 0 C K I ! II CMCTMHK. I la Cpt'AlieW qSCTl! ,’iHUCBOII 

nancvni pacno.io/KCH pna no iiiocth noononbix ahmitohok. flpn 
IIOMOIUH 3mx .'! a m n onptvae.iMCTcn mikyio HMiiwibcoB, aapern- 
c rpupoBamibox b npeae.'iax rpynnu Annnow wp;ti booth k . Mop- 
noi'i oiaMno cootbotctbyot 1 Aorio. HiimYibiibiH HMiiwibo, Bropofi- - 

2, TpcTbOM I , UOThOpTOli---8, !! HTOli- — 1 G, IBCOTnP 39. 3 T() oT . 
MC^KMiO UmbpaMH, CTOMHUi Mil GiipaBfl OT A a MB. Ho.'Iil, HailpHVOp, 
fipii /; 61 u MoMcnr oKo-HHaima e i ioia ropn i noprKUi. ipoTbJi n 

lliOOT.'i H .’! a M BOH KIT, TO CAGAVCT K H O K H 3 H H 1 ! H M 3,TOKTpOM 0X3 HH- 
MOOKOro CHCTHBKa A.OOHBH Tb 1 \ -32:- 3 7 HMIIVVIhCOB. Caoao- 
b«t ro/ihiio, hoahoo hhc.to HMiiyAbooB, nocryniiBiiiHx na nopocHoT- 
m>:!i npnGop, noACMHTbiBaoTcn no 4 VJ P M }‘- TIC: n=^a/c--! b, rno a--no- 
K a 3 a 1 M i fl 3A 0 K T p O M 0 X a H H 1 1 0 0 K O Vi ) 0 u C T H ! I K a , /V— K p a T 1 1 0 C T b H 0 p 0 - 

cMOTa, n — comma mi^p y ropaiunx hoohoblix jiaxin. 

% Flo a nepoK.TiGMaTCMCM nopecnoTa paenoAOJKCHa KiionKa 
«Copoc», np»i Ha>Kariui Koxopofi nepocncTHaa cxcmh B03npa- 
maeTca b hcxoahoo coctohhhc ii bcc HoonoBbie JiaMribi racnvT. 

B KpaniK'M n p a bom noAOKennii («npoB.») ncpeKAiOHaTOAb 
iicpecMeia bk.iioh aex npoBcpi<y paooibi nepecneTHoro npnGopa. 
□pii 3 tom na bxoa nepocMexHoro npnoopa noAaoTCH riepeMCH- 
iibin tok nacTOToti 50 nepnoAOB b ceKyHAy. B noAo^KeHHH «npo- 
b e p k a » ocyiuocTBjiaeTCH riepocnoT Ha 64, a oomee hiicto HMnyAb- 
cob npH HopMa/ihHOii paooTe ycrai-ioBKH aooi>kho Gbiib paBHo 
3000 HMny.TbCOB b MHHyiy. 

I la oicbom otcckc jiiiucBou naiicviii pacno,TG>Kciibi A.na iy MOtic - 
pa ii cnniaoibiiaH .TaxfriOHKa. TyMo.iep «CcTb» b no.TOKciniH «bk.i.» 
BKJHOHaer nirramie bcch ycTanoBKH, ripn 3 tom 3aropacTcn cur- 
naAbHa 5i jiaMnon i<a. TyMSoiep «riycK» BK./iK)HacT pa6oiy ncpecncT- 
noro npw6opa. Kor;*a H3MepeiiHH oKOHnciibi, 3 tot TyM6;iep nepe- 
BOAHT B nOOIOJKOlIlie «BbIK0I.». FlHTaHHG nepCCHeTHOFO yCTpOHCTBa 
n p o h 3 b o a lire si ot ccth nepeMCHiioro TOKa 110, 127 h.th 220 BOJibT. 
B 33BHCH MOCTH OT Hail pH>KCHHfl nHTaiOmeil CeTH VCTa Ha BA HBa K)T 
KOAOAKy TpaHcc{)0pMaT0pa npii6opa (na 3aAncn cTeiiKe) b hv>k- 
hog nooio>KeHHe. B iramiix ycAOBimx h a n p a jkc h h c cctii paBHo 220 
ncubT. Ha 3aAHGfr nanojui nepecHCTHoro ycTpoficTBa 6 ; ioxa BCH 
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BbiBeAen Ka6epib aah noAKAioueHHH 6 jiok3. k hhtsioiugh ccth, a 
raioKc HMeiOTCH (JmiuKa «bxoa BrC-2» aah noAKPHoneHHH Ka6e- 
, T IH OT BTC, BxoAHHe H BbixoAHbie kjicmmh nepec i ieTHoro ycTpoft- 
ciBa ii npeAOXpaHHTe.ib 11a 2a. 

SjieKTpoMexauHnecKHH chgt^hk. SjieKTpoMexaHH- 
UeCKHH CHeTHHK (HyMGpaTOp) THna OB-1M CMOHTIipOBaH BHyTpH 
gjioxa BCn. Ociiobhoh nacTbio MexaHnnecKoro cneTHHKa HBAaeTCH 
s^eKipoMarHHT. npoxoAfl ucpc3 o6MOTKy 3;ieKTpoMarHHTa, nocry- 
naiomnn ot nepecncTHOH cxeMbi HMnypibc roxa Bbi3biBaei cpa- 
6aibiBaHHe punara, npHTarHBaiomerocH k cepAennuKv M.arHHTa. 
npH 3 TOM nOCpeACTBOM CHCTGMbl IlI6CTep6HOK H TpH60K npHBOAHT- 
cn b ABH>KeHHe cTpejiKii AByx UH(}) i ep6jiaTOB. 06a uncpepdjiaTa pa3- 
;;ejieiibi Ha 100 nacreft. llocjie npoxojKACHHH KawAoro HMnyjibca 
Toxa ctpejiKa npaBoro unc})ep6;iaTa, o6o3HanenHoro «xl», nepc- 
MemaeTCH oxauKOM Ha oaho acjighhc. CrpejiKa BToporo UH(})ep- 
6:raia «xl00» nepeMemaeTCH nocieneHHo Ha oaho Atvienne noc;ie 
toto, khk uepe3 cmcthhk npouuin 100 imnypibCOB. UncJ)ep6jiaTbi 
MexanHuecKoro cnernnKa BbiBeACHbi na JiHueByio nanejib opioxa 
BCIL riepcA xa>KAbiM HaMepenneM yciaHaBPiHBaioT 06a un^ep- 

opiara Ha Hynb npn noMomn pyneK, pacnoJio>KCHHbix cBepxy cmo- 
TpoBoro oKHa 3 JicKipoMexaHHnecKoro cncmuKa. CpieBa ot chct- 
HiiKa HMeeTcn TyM6nep, KOTOpbiM npn x<epiaHHH moxcho bkjhoh ai b 
win BbiKjnonaTb 3 pi e k t p o m ex an h n e ck h h cneTMHK. OSbiuHo stum 
TyMi6jiepoM He noPib3VK)TCH. 

BbicoKOBoabT h bi ii b bin p a m h t eat. B npaBOM otcc- 
xe fijioKa BCT 1 pacnoPioxceH BbicoKOBOPii/rnbin BbinpnMHTepib. Ha 
.THueBoii naHenn cnpaBa HMeeTcn BOPibTMeTp, KonTpoPinpyiomnn 
BbixoAHoe HanpnJKeHHe BbinpHMHTOPin. Ill k a pi a BOPibTMeTpa P a3 ~ 
6ma Ha AeneHHH no 100 BOPibT n HMeeT npeACPibi ot 0 ao 2500 
BOJibT. Opu noMomn pynKH noTenuHOMCTpa — «pery.'iHTop Hanpn- 
x<eHHn», pacnoAo>KeHHOH non bopibtmstpom, y ct ana bpi h b acT c h 
>K ePiaeMoe HanpaxceHne na cuctmhkc b npeAePiax ot 200 ao 2500 

BOPibT C TOHHOCTbK) ±5%. CTa0HPIH3aUHH BblCOKOro HanpHJKeHH JI 
ocymecTBJiHeTCJi npn noMomn rasoBbix cTa6npiH3aT0p0B CIMc, 
naxoAHiUHXCH BnyTpn 6jio xa. CxeMa BbinpHMHTepiH o6ecncnHBaer 
B03M05KH0CTb 3a3e'MPICHHH KBK nOJIOXCHTeJIbHOrO, T3K H OTpHUfl- 
TenbHoro noJiiocoB. 06bmno na HiiTb cncTHHKa nonacTcn noaOJKH 
TCVibHoe BbicoKoe HanpjPKeHHe. JXjih btoto Ha saAHeii ctchkc 6pio- 
xa BOn HMeeicn BbicoKOBOJibTHoe mesAO co 3H3 kom <<+», b koto- 
poe BCTaBAHeTCH 0KpaHHpOBaHHblii Ka6eAb, HAyiUHH K (J) H HI I\ c 
«BbiC0K0e Hanpn>KeHHe» 6,JiOKa BFC-2. OAHOBpeMeHno b Apyroe 
me3Ao co 3HBK0M «— » BCTaBAHCTcn 3a3eM.i nioman 3ar.uy1.uKa. 

HCAII B03HHK 3 CT HOo6xOAHMOCTb nOAa x II! OTpHUB TO, IbHOTO Hanpfl- 
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/kchhh, to tpHUJKa KaOcviH h aarviywKa mchjuotch M-eciaMH. C:\c- 
ayer noMHHTb, mo Ha BbixoAe BbinpHMHTe.iH MoxceT 6biTb cobahho 
B bico-Koe Hanpn^eHHe (ao 2500 BOJibT), h noaTOMy h€o6xoahmo 
coS.TiOAaTb cooTBeTCTByioLHHe npaBiLTa tcxhhkh '6e3onacHOcm 
Kopnyc ycTaHOBKH Hy>KHo o6n3aTejibHo 3a3eMAHTb. IlpHCoeAHHC- 
hhc k 3eMJie npoH3BOAHTCH npa noMomH KJiCMMbi Ha 3 a ah eft ria- 
HtVIH B bl n p H 1 M H T e JI 51 , 0603H aqeHHOH 6y i KBOH «3». 

n P H BbIKJnoqeHHH ycTaHOBKH KOHAei-ICaTOpbl BblCOKOBOJIbT- 
noro Bbi n p h m HT eJi h pa3pH>KaK)TCH MeAJieHHO, BCJieACTBHe qero 
BbicoKoe HanpH^ccHHe Ha BbixoAe BbinpHMHTejiH coxpaHHeTcn He- 
KOTdpOe BpCMH IIOCAC BbIKJIIOMeHHH npn6opa. Xt.TH CHHTH5I Ha- 
np5i>KeHHH HeoOxoAHMo nocjie BbiKJiioqeHHH npaSopa Ha>xaTb 
KHonxy «33MbiKaHHe Bbicoxoro HanpH>KeHH5i», pacno;io>KeHHyio 
b npaBOM HH>KHeM yrjiy AnueBoft naHeAH 6 aokh BCn. 

Ha pHc. 4 npHBCACHa cxeMa coeAHHeHHH qacieii 11 pacnoAo- 
>kchhc pyqex vnpaBAeHHH ycTaHOBKH B-2. 


BCil 



Phc. 1. Cxt'Mn i:y,;ji./ra u cccjuihchiiji MacTcfi ycTaiioBKii mna b-2. 
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B HacTofltueM pyKOBo^CTBe i-ie pa com arpuBaiOTCH p#amot£X- 

H HMOCKOC VCTpOHCTBO H npiIHUIIHbl paCOTbl Ome/lbHbTX y 3 JI 0 13 
ycTaHOBKH THna B-2, nocKOJibKy 3 th Bonpocbi ipeSyioT cneunajib- 
iiofi no^roTOBKH no paAnoTexiiHxc. C TexunnecKHMn AaHHbiMii, 
CXCMOli H npHHUHnOM ^eftCTBHH, K O H C T p y K U H C fl H BOIipOCaMH 

3Kcn, T iyaT‘auHH ycianoBKH B-2 mojkho O3HaK0MiUhCH no HHCTpy k- 
hhh «Pa^noMeip mna B-2», H3AaHHoii Mhhhctcpctbom paAno- 
TexHHnecKon npoMbiiiuienHomi CCCP. 

FlpHHaAJie>KHOCTH: 1. YcTanoBKa mna B-2. 2. TopuoBbiii 
cnemiiK T-25-tBOJl b cbhhuobom AOMHKe. 3. FIoact a bkb a^ih chct- 
MHKa n o6pa3uoB. 4. CcKyHAOMep. 5. ypanoBbifi npenapaT. 

y npaotcHCHue 1 

rioAroroBKa h npoeepKa pafioTbi ycraHOBKH rnna B-2 

1. npOBCpHTb 3a3CMJICHHC KOpnyca ycTaHOBKH. J CTaHOBHTb 
KOJiOAKy TpaHccffopMaxopa b nojio>Kemie, cooTBCTCTByiomee na- 
npH/KeHHK) nmamiH cem nepeMenHoro Toxa. 

2. noAKvnomiTb Cjiok BFC-2 k riepecneTHOMy npnGopy n Bbi- 
COKOBOJIbTHOMy B bl n p 51 M II T G JI K) CjIOKa BCFI nOCpeACTBOM COeAH- 
HHTeJIbH bIX KafieACH. 

3. yCTaHOBHTb TOpUOBbIM CHCTHHK T-25-BO/I B CBHHUOBbUi 
Aomhk; noAaib 3a3CMJieHHe na xopnyc cqcTMHxa. 

4. I loCTHBHTb TyMf)JiepbI ycTaHOBKH B nO./10>KCHHC «BbIKJllO- 
i i('Ho»> iioBopnyxb pynxy n ot e h i| h o m c t p a BbicoxoBOJibTHoro Bbi- 
lipHM IlTCJlH lipOTHB MaCOBOH CTpCVIKIT AO yiiopa. 

3. BxJlKUniTb CCTOBOfi IJJHyp B p03GTKV CCTH nepCMCHHOro 

TOKa. 

6. Bkjuom HT b Ty mo. ic p «CeTb» Ha ncpccMeTHOM npnoope. 
ripn 3tom AO.'i>KHa aaropeTbCH xoHTpoJibHan jiarvinoMxa. npn6o- 
py HeoSxoAHMo abth nporpeTbcn b TeneHiic 10 — 15 Mimyr. 

7. yCTaHOBHTb ncpcKvnoMaTc, ib ncpecneTa b no.ioJKeHHc 

«ripoBepKa». 

8. BkaiohhtIj TyMOAep «FIycK». Bee HeonoBbie JiaivinoM kh 
AOAKH bT «nepeMiirHBaTbc5i», 3Ji e kt p o m ex a h h h ec k h h cmctmhk aoji- 
>kch perHCTpnpoBarb HMnyjibCbi ripoBepxH. 

9. BbiK.iioMHTb TVM6;iep «FIycK» h, na>Kaa KHonxy «C6poc», 
cfipocHTb noKa3ami5i ropainHx neonoBbix jiaMnowex (bcc ropn- 
HUie HCOHOBblC .naMHOMKH AO.JI>KHbI noTyxHyTb) . 

10. nricTaBHTb UH^epfi.-iaTbi 3 ji e k t p o m e x a h h n e c k o ro cmgtwh- 
xa HMiiyjibcoB b iiyjiGBoe iuviokchhc. 

IF Oai i ob pe m e n h o bkjhoh htb TyMtviep «FIycK» h nycTHTb ce- 
KVHAOMep. ripoinBecui ore MCi' Hiic.m MMiiy/ihcoB npoBcpxn b to- 

14 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 

neiine 1 MimyrbT. XL'ih sioro no iictomciuih BpcMeim naviepemm 
(1 MHiiyia) o;uioBpcMeimo BbiKAiOMiiTb tvm6.icp «FIvvk» n ocTa- 
] [OBIITb CCKyiUOMCp. 

12. CnifcaTb noKaaaiiHH SAeicrpoMexaiinMecKoro cMCTMHKa c 
yuoroM K09(j)(J)HUHGHTa nepecMOTa « k » (b iiojiokchhh nepcK.noMa- 
TiMii riepecMera «FIpoB0pKa» KpaTi-iocTb ncpec l iera cocTaB/iacT 

. 1:61, t. o. k =--64) ii mi co, 'i, ctohiuhx y ropniunx hcohobux ;ia\t- 

iiomck. Pe3\vibTar liBMopoiiHH noAcmiTbiBaeTca no (|>opMy/ie: 

n- = a/c! b, 

bac a — noKa3aHna SACKTpoMexaHHHecKoro CMeiMHKa, k — ko- 
9t]n|>HUHCHT nepocMCTa, b — cvwixia mhcca, ctohiuhx y ropaiunx 
neoHOBbiiX ciaMnoMOK. 

13. AHa.iorHMHbtc H3McpenHH MHCJia HMiiy.ibcoB n poBcpKn npo- 
Becrn b to ne n hc 2-x, 3-x, 4-x, 5-th mhi-ivt. IlepeA Hana.iOM Ka>K- 
Aoro iisMepeiniH iia>KMMaK)T kiioiiky «C6poc» n ycianaBn h b a iot 
mn])ep6AaTbi 3.icKipoMexaiiHMecKoro CMcmiiKa na iiyAb. 

yKa3aHHe. C h h m a h noK33aiiHH 3.iei\TpOMexaHHMecKoro 
CMCTMHKa, HeoSxOAHMO yMHTbIBaTb, MTO CTpeAKa npaBOro UH(j)ep- 
6;iara npRBOAHTCH b abh/KChhc. ot Ka>KAoro nocTynaiomero na 

9 .1 C K T p O M O X 3 H H M 0C K H H CMCTMHK HMIiyAbCa, B TO BpeMH KaK CTpeA- 
Ka Ha .to bom UH^cpo/iaie abh/kctch nnaBHo, npoxoAH oaho Ae.ic- 
HHe b pe3y,TbTaie nocTyn,T0HHn 100 h M nvAbcoB. Macio 6biBaci 
3 a rp y ah meAbH bi m onpeAeAHTb, nepcuiAa ah cTpe.iKa AeBoro mi- 
(|)ep0Aaia l iepe3 onpeACAeHHoe jxeJienm hah >kc ho AouiAa Ao He- 
ro. B 3tom CAynae crieAyeT ofipaTHTb b h h m a h h e Ha npaBbin UH(j)ep- 
O.iar. FTyeTb, nanpnMep, crpeAxa Ha acbom uncfiepGAaTe ctoiit 
na aoaohhh 30, a CTpeAKa na npasoM noKa3biBaei 10; TorAa no- 
Ka3anne HyMcpaTopa oyAeT paBHo 30X100H 10— 3010. riyeTb 
b ApyroM. onbiie ctpcakh ocianoBHAHCb na AeAOHHjix cootbctct- 
BCHHO 30 h 90; TorAa mhcao 3aperHCTpnpoBaHHbix m ex a h h m ec kh m 
CMOTMHKOM HMIIVAbCOB £>VACT paBHO 2990 (t. e. CTpeAKa ACBOrO 
UH^epOAaTa b stom CAyqae He AouiAa ao acachhh 30), a hc 
3090, Kax Ka3aAocb '6bi na nepBbin b3Taha. 3to oScTOHTCAbCTBo 

CACAVCT HMCTb B BHAV BO BCCX ASAbHCHUIUX H3MCpeHHHX, npOBO- 
AHMblX npn nOMOLUH SACKTpOMexaHHMCCKHX CMeTMHKOB. 

14. CpaBHHTb pesyAbTaTbl OTACAbHblX HBMepCHHH CKOpOCTIl 
CMCTa (MHCAa HMnyAbCOB B MHHyTy) C M a CTO TOli TIMnyAbCOB ripo- 
BcpKH (nacTOTa nepeMenHoro TOKa ccth cocTaBAHCT 50 nepnoAOB 
B 1 CCKyHAV, T. C. 3000 HMnyAbCOB B 1 MHHyTy). 

PaexojKAemie Me>KAy oTAeAbHbiMH H3 M.e p eH h h m h hc aoajkiio 
ii pCBbi niaTb 2°/o npn HopM a.ibHo pa : 6oTaiomeM npnoope h tomhom 

BK.TIOMCHHH nepCCMCTHOH VCTaHOBKH H CCK V H AO M 0 p 3 . 

15. Peoy/ibTaTbi H3Mepemm aanncarb b TaoAimy 1. 
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T a 6 ji h u a 1 



PaSoTa ycTaHOBKn B-2 co cmctmhkom aacTHu 

JfaHHoe ynpa>KHCHHe HMceT uenb uaTb nepBoe npaKTHHecKoe 
3IiaKOMCTBO C H3MepeHHCM pa JHOaKTHBHOCTH Ha CHeTHOH ycTa- 

HOBKe B-2. 

Ec.ra noflHecTH k cneTHHKy paAHoaKTHBHbiH npenapar, to 
cneTHaa ycTaHOBKa HanHeT perHCTpupoBaTb HxinyjibCbi, hhcjio 
KOTopbix B eAHHHuy BpeMeHH xapaKiepHsyeT aKTHBHocTb npena- 
paia. Hhcjio HMnynbcoB b MHHyTy, cocnuTaHHoe ycTaHOBKofi npH 
H3MepeHHH aKTHBHOCTH paHHoro npenapaTa, npHHaio Ha3HBaTb 
CKopocTbio caeTa (N umiiImuh.). : CBH3b Me>Kay cko- 
pocTbto caeia h KOJiHaecTBOM. pacnapaiomHxca b eAHHHuy Bpe- 
mchh pa^HoaKTHBHbix auep npenapaia (aGcomoTHoft 3 kthb- 
nocTbio) GypeT noppoGHO paccMOTpeHa b cooTBCTCTBy ioluhx pa- 
6oTax. 

CaeTHaa yciaHOBKa perucTpupyeT OTpenbHbie HMnyPbCbi pa- 
ace b tom cjiyaae, norpa papHoaKTHBHbifi npenapar oTcyTCTByej. 
3 to Tan H33biBaeMbiH c[)on c n e t n h k a, oGycnoBPeHHbiir pefi- 
CTBneM papa npnnHH, KOTopbie paccMaTpnBaiOTca b paGoTe Ns 3. 
FIopapoK BbinoJiHeHHa ynpawHemiii cnepyiomnn. 

1. IlepeBecTH nepeKmoaaTenb nepecneTa b nonoaceHHe «X64». 
ycraHOBHTb Hy.TH Ha m ex a h h i i ec ko m HyMepaTope. BKJiioHHTb 
TywG.iep «riycK». 

2. ycTaHOBHTb paAHoaKTHBHbiH npenapaT vpaHa Ha 3-ro no- 
3 HUH JO CTOAHKa-nOACTaBKH PJia o6pa3UOB. 

3. n.naBHo Bpamaa pynuy noTeHUHOMeTpa BbinpaMHTepa no 
nacoBoii CTpe.TKe, y Ben hhhb a Tb Hanpawenne wa c i igthhkc no Tex 
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nop, nona ho « 3 aMnraK)T» HeoHOBbie .xa\moni<H Ha nepccMCxnoM 
upHoopc. 3amicaTb HanpH>KeHHe Hanajia cnexa, V H . 

y K a 3 aHHe. B ycTaHOBKe B-2 HanpaiKeHne Ha Bbixoae pa- 
ctct Me^ieHHee, MeM Ha noKa3biBaiomeM npH'Sope. TIoaxoMy ny>K- 
ho OMeHb Mefl.ieHHO BpamaTb pynxy pery.xaxopa, ownaan ycxa- 
HOBJieHHH aaHHoro 3HaHeHHH Hanpa>KeHHH. He peKOMeniyeTCH 
ycTaHaB.THBaTb Hanpn>KeHHe ot 66.xbmero 3HaneHHH k mchb- 
meMy. 

4. ycTanoBHTb pa6onee HanpajKeuHe Ha xophobom cmcxhukc 
T-25-BO.H V =V„ + 100 bojibt. T a kom BbiGop paOowero nanpn- 

/KOHHH oGXoHCHHCXCH OCoSeHHOCTHMH jaHHOXO CMCTHHKa, O KOIO- 
p li x 6ya,er cKa3ano b na-iibHeimieM. 

nOArOTOBHTb yCT3HOBKV K H3MeneHHHM. BbOKAaib 3 MHIiyXbl 
H cHOBa npoBepnxb no BOJibTMeTpy nocTOHHCXBo^ycxaHOBxenHoro 
paooHero nanpa*eHHH. YciaHOBKa roxoBa k paGoxe. 

5. ripOH3BeCXH H3MepeHHe 3KTHBHOCXH (cKopocxn cnexa) 
ypanoBoro npenapaxa b TeneHHe 3 mhhvx. Pe3yjibxaxbi H3Mepe- 
h h h c ynexoM K03(J)(J)Hu,HeHxa nepecnexa k = 64 h noKasanHii hco- 
noBbix BaMnoneK 3anncaxb b Ta'Gjnmy 2. 

T a 6 a n u a 2 

ycTatioBKu JVa CneTHHK T-25-B<l>JI J* 


p , BiwibT flpenapat ypana Ha no3HmiH }& 3 


At? 

h:j \iopo- 
nun 

i 

BpCM/I ; 
II3MCpO- • 
} I II SI 

1 MllH j 

1 KO:*4>Cj)JI- 

Uhcht ne- 
jiL'CMeTa 

K 

FIoKa3a- 
IHHH 3JieK- 
TpOMexa- 
hhm. cnei- 
qnxa, a 

CyMMa 

i;oK33a- 

HHH 

JieOHOBbLX 

jiaMiio- 
qeK, b 

Hhcjio 3a- 
perncTpH- 
pOBaHHblX 
HMnyjib- 
COB, 

n UMti 

CKOpOCTb 

CMeia 

a 

N=-~ — 

t 

i llMIl /MllH 

1 

2 

3 

3 

64 

64 





3 

3 

64 






A^cp —'..MMtl/MUH 


4 3 16 

r, 3 a 

6 3 1 

To >kc noBXopnxb 2 pa3a. 

6. AHa.xorHHHbie usMepeunn aKXHBHoexn ripOBCcru npn i<03(})- 
(|‘MmiicHxax nepecnexa X16- XI. XI no ojHOMy pa3y. 

7. ygpaxb pajuoaKXHBHwii npenapax. Ha6,xio,xaxi. 3a pai'o- 
xoi'l yrrailOBKH B OXCyXCXBHH H3.1V'ieHH5l ('(j)OH ) . 
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8. BbiBecTH CTpe-iKy BoabTMCTpa Ha-Hy.n>. Ha*aib KHonny 
«3aMblKaHHe BbICOKOrO Hanpfl)KeHHH». BblK.HOHHTb TVMSjiep 
«CeTb». BbiHyTb uiHyp nmaHHB H3 p03eTKH. 

JI HTE P ATy PA 

«PajHOMeip THiia B-2». OiwcaHHe h hhctpykuhh. Mbhuctcpctbo pajuo- 
texHimecKOH npoMbiuijieHHOCTH, 1957. 
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PABOTAJV* 2 

H3YHEHHE PAEOTbl CHETHHKOB HOHH3HPyK)lUHX 

4ACTHU 

B a aHHofi paGoTe 6ojiee AeTaAbHo paccMaipHBaKvrcfl abjic- 
hhh, npoHcxo^HiuHe b ra 3 opa 3 pHAHbix cnemHKax npn perncipa- 
UHH HOHHSHpyiOlUHX HaCTHU. 

M3MeHeHHe CBOHCTB CMCTMUKa B 3aBHCHMOCTH OT HanpBiKeHHfl. 

IianoMHHM, mo ocHOBHbiMH 3^eMeHTaMH JiK)6oro ra3opa3p*AHoro 
C l ICT l IHKa paAHOaKTHBHbIX H3Jiy4eHHH hbahiotch Asa 3;ieKTpoAa, 
MC/KAy KOTOpblMH C 03 AaeTCfl pa3HOCTb nOTeHUHaJIOB. HOHH3H- 
pyiomafl uacTHua, npoHHKan b MeaojieKrpoAHoe npocipaHCTBo, 
Bbi3biBaeT HOHHaauHio HeKOToporo qHCJia aTOMOB h Mo/iexy-i ra- 
sa, Hano.THHioiuero c^eTHHK. YBJieKaeMbie 3JieKTpHnecKHM. noJieM 
rioJio>KHTejibHbie HOHbi AB'H^yTCfl k KaTOAy, a oTpnuaTejibHbic 
HOHbl, KOTOpbie HaLUe Bcero HBJIHIOTCfl 3 A e KTp O H a M II , yCTpGMAHK)T- 
ch k aHOAy. JlBAeHHH, npoHcxoA^BiHe npn 3 Tom b CHemHKe, H 
BMecTe c TeM ero cBOHCTBa cymecTBeHHo 3aBHC5iT ot Hanpn>KC- 

Ma pnc. 5 noi<a 3 aHo 
BKJHO l IOHHC CHeTMHKa b cxe-. 
My, b KOTopoft npeAycMOTpe- 

Ha B03MO>KHOCTb H3MeHeHHfl 
nanp 5 i>KeHHH, noA^BaeMoro 

na 3.neKTpoAbi cMemuxa. Ha 
HHTb cneTBHKa nepe3 conpo- 
THBAeHHe R noAaeTCH no.no- 
>KHTeAbHoe Hanp5i>KeHHe, uh- 
JIHHAp C^eT^HKa COCAHHeH c 
oTpHuaieAbHbiM riojiiocoivi 6a- 
Tapen. rioA eMKOCTbio C iioa- 
pa3yMeBaioTc^i Bee pacnpeAe- 
.neHHbie cmkocth cxeMbi. Koh- 
dpyKUHH cneTMHKa, cocTae n 
A a bach He HanoAHHiomero ero 
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hhh, noAaBaeMoro na cneTHHK. 



Pnc. 5 . npiummiHaabnaH cxcMa bk.iio- 
nemin cnemitKa. 
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ra3a Moryr sapbHpoBarb b uiHpOKHx npeAeciax b oaBH- 

CHMOCTH OT TpeOOBaHHH, np eATHB JIHCMbIX K CM0TMHKV (CM. HH- 

>xe). npeAnoJio>KHM BHaqajie, hto cqeTHHK HanojiHen GAHoaTOM- 
HblM HJIH ^ B y X a T O M H bl M ra30M npH ABB.neHHH — 100 MM pT. CT. 
riocKoJibKy noieHUHaji hhth nojio>KHTeJieH no oTHomeHHJo k uh- 
AHHApy, Hac 6yAeT HHTepecoBaTb co'SnpaHHe 3JiexTp0H0B Ha ueHT- 
paJibHOM sjiexTpoAe, KOTopoe npHBOAHT k BHe3annoMy naAeHHio 
noTenunajia hhth, HasbiBaeMOMy HMnyjibcoM h a n p a >x e- 
HHH. Bo3HHKaK)mHH Ha HHTH, BCJieACTBHe npoXOvKACHHH MepC3 
cneTHHK HOHH3HpyiOLHeH nacTHUbi, HMnydbc Hanpn>KeHHH nepc- 
AaeTCH na perncTpHpyiomyio cxeMy hjih Ha bxoa xaTOAnoro oc- 
UHJUiorpacfia (cm. HH>xe) . B saBHCHMOCTH ot HanpnHmiHH npo- 
uecc co6npaHHH OTpnuaTejibHoro 3apnAa Ha hhth 6yAex xaqecT- 
BeHHO H KO.THHeCTBCHHO pa3JIHMeH. n P H HH3KHX HanpH>KeHHHX CH- 
CTeMa Be^eT ce6n Rax HOHHsauHOHHaH xaMepa. EIpH nocneAOBa- 
Te.TbHOM yBe.THneHHH HanpHHceHHH npn6op CTaHO'BHTCH cnaqa/ia 
nponopunoHa.TbHbiM cqerqHKOM, a aaTeM — cqeTqnxoM Tcnrcpa. 
3t 0 MOJKHO HJIJIIOCTpHpOBaTb rpa(J)HKOM H3MCHeHHH Be/IHqHHbl 
HMnyjibca, B03HHxaiomero Ha ueHTpajibHOM sjiexxpoAe b 3aBHcn- 
MOCTH OT HanpH>KeHHH H BC.THHHHbl HaqaJIbHOH HOHH33UHH 
(pHC. 6 ). 

CpaBHHM ABa HMnyjibca c pasjinqHOH HaqajibHOH HOHH3auu- 
efi, nanpHMep, ot hpoxoh<aghhh qepe3 cqeTqnK ObiCTporo sJiexT- 
pona (SeTa-qacTiiubi) h ajibc^a-nacTHUbi. YAejibHan Honnsaumi 
(mhcjio nap hohob, oSpaayeMbix 3apH>KenHOH nacTHuen na nyTH 
b 1 cm BOSAyxa) cymecTBeHKc pa3JinqHa aah $ -qacTHU ii a-qa- 
cth-u. AAb(J)a-qacTHixa, npoxoAH b cqexqHxe nyTb b necxoJibKo cm, 
ofipaayeT npH6jiH3HTCJibHO 10 3 — 10 4 nap hohob (ajih cqexqHxa 
c AaBAeHHCM ra3a nopnAxa 0,1 aTM), b to BpeMn xax Ha nyTH 
6eTa>qacTHUbi b TaxoM cqeTHHKe o6pa3yeTcn n p h m ep h o ot 5 ao 
50 nap hohob. Flpn oqenb hh3khx h a np hjkch h h x He Bee ajiexTpo- 
Hbi, o6pa30BaHHbie b cqeTHHKe h o h h 3 h p y io me h qacTHuen, aoctii- 
raiOT ueHTpaJibHoro 3Jie'KTpoAa, HCKOTopbie H3 hhx pckomShhh- 
pyiOT, T. e. COeAHHHIOTCH C nOJ10>KHTeAbHbIMH HOIiaMH H 0'6pa3V- 
k)t HeHTpaJibHbie MOJieKyjibi. 3Ta oSjiacTb h a n p a >Ken hh cooTBex- 
CTByeT HaqajibHOM.y yqacxxy kphboh na pnc. 6, xorAa Bejiiiqiina 
HMnyjibca pacTeT c yBeJinqeHHeM Hanpn>KeHHH. Flpn AaJibneihiieM 
noBbimeHHH HanpnnteHHH oho ct3hobhtch AocTaToqHbiM a-th ne- 
peMemeHHH Bcex o6pa30BaBiiiHxcH 3apnAOB Ha 3JieKTpoAbi. B 
3 tom cjiyqae Mbi HMeeM t. h. tok HacbimeniiH, KOTopbin hjijuo- 
CTpHpyeTCH Ha rpa(|)HKe ropnsoHTajibHbiM yqacTKOM kphboh. Ch- 
na HOHH3auHOHHoro Toxa h, cjieAonaTejibHO, BejinqHHa HMnyjib- 
ca npn nocTOHHHbix ycjiOBHHX oSjiyqeHHH He 33bhcht ot nanpn- 
>xeHHH na 3AexTpoAax. 
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OsjTocmb h'cnpxmem/Lf, 
b riomopcu cverrwux 
poBomoem im uohu- 
3oyuowan nOMepo 


flponop- Osnocmb 
ijuoHo/ib- ozmwmm Oe/iocrnb 
nog pponopiiuo - reucepo 
06/7OGmb HQ/lbHGCW 


Henpe - 

Pb/BHb/U 

PQ3pg£ 


MMpy/ibCbi om o/?b <po - 


MMny/?bCb/ om s/iennw 



ttonpmiisHt/o ho coemvme a eommcx 

Pile. (’>. via biich . viocTb Beanmuibi HMnyjibca ot HanpsoKGHHH Ha hhtu 
cweTWiiKa ii naqajibHOH H0Hii3aumi. 

n P« HH3KHX HanpHyKGHHHX 3ACKTpOHbI Ha HyiH K HHTIi He 
iioHiisyiOT Ii AooaBOHHbie HOHbi He o6pa3yiOTC5i. Hpiioop, pa6o- 
I aiOLUHH B TaKOM pGJKHMe, AOHCTByeT K3K H 0 H H 3 3 U H 0 H H a 51 

k a m e p a. PejKHMy HOHH3auHOHHoii Kay.epbi cooTBeTCTByer 06- 
.TacTb r puc. 6, npimeM BejumHHbi HMnyjibcoB ot a -nacTHUbi h ot 
? -MaCTHUbl HaXOJHTCH B CTpOTOH nponopUHOHa.IbHOCTH C Haqa.lb- 
Hoii HOHH 3 auHen, npoH 3 BeAeHHOH sthmh nacTHuaMH. BeAHmmy 

HMnyAbca Hanpn>KeHH 5 i mojkho oueHHTb no c|)opMyne AV= 

3 accb Acp v -e*n — H3MeHeHiie 3apnAa hhth b pe3y.Jibiaie npnxoAa 
Ha Hee n 3AeKTpoHo ; B, xa>KAbni H3 KOTopbix Hecei 3apAA 
e=='l ,6 • 10" 19 -KynoHa; C — OMKocTb CHdeMbi b MHKpoMHKpocJjapa- 
Anx. Ecah bcahhhhv HMiryAbca Hanpn>KeHHH BbipamaTb b BOAb- 
Tax, TO 

1>6 • 10~ 7 

A V = . n BOAbT. 

C 

HMnyAbCbi ot aAb^a-nacTHU npw pa'SoTe b pe>KHMe hohh 33 Uhoh- 
hoh KaM.epbi He npeBbimaiOT 10 ~ 3 BOAbTa. ^ah Toro HTo 6 bi 3 ape- 
THCTpHpOBaTb TaKOH He 6 oAbTHOH HMfiyAbC, npHXOAHTCfl npHMC- 
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H'/iib ycH.nmviH c oneiib 6oAbiiJHM ycmieHMCM, mo eo3AaeT pHA 
1 1 j) cl KTH M eCKHX TpyAHOCTCH. PeTHCTpaUHH >Ke OTACAbHbIX p-HaCTHU 
B pe>KHMe HOHH3aUHOHHOH KaMepbl MaCTO OKaSblBaeTCH H0BO3MO>K- 
nofi, BBH^y MajiocTH HMnyAbca. 

npH Aa^bHeSmeM noBbiuieHHH HanpqjKeHHH na c^emHKe V clI 
B 03 HHKaeT HOBblH MeXBHH3M — yjiapHaH H0HH3a;UHH. CHa- 
qajia HenocpeACTBeHHo okoao hhth, rAe Hanpn>KeHHOCTb iiojih 
oco 6 eHHo BejiHKa, a 3aTeM h babah ot hhth sjieKTpoHu, ycKo- 
pHHCb noAeM, npHo 6 peiaiOT KHHeTHqecKyio 3Heprnio, AocTaTom 
hvk) aah HOHHsauHH BCTpeHHbix aTOMOB h MOACKyji ra3a. Bto- 
pHHHbie 3AeKTpOHbI, B03HHKLLIHe B pe3VAbTaTe yAapHOft HOHH- 
33UHH, BMCCTe C HaqaAbHbIMH yCTpeMAHKJTCH K HHTH, yCKOpHIOT- 
ca noACM h t a K>Ke Bbi3biBaK)T HOHH3aiiHio yAapoM. B pe3yAbTaTc 
naAemie Hanp^JKeHHH AV na hhth cneTHHKa, co3AaHHoc npnxo- 

AOM SACK TpOHHOH A3BHHbI, 0Ka3bIBaCTCH BO MHOTO pa3 SoAbUJC, 
new b cAynanx MaAbix 3HaqeHHH V cq , KorAa «ra30Boc ycHAeHHe» 
OTcyTCTByeT. 3Ta ofiAacTb II HB 3 biBaeTcq 063 acTbio n p 0 - 
nopiUHOHaJibHoro p e >k h m a, a cneTHHK, pafioTaiomHH n 
TaxoM pe>KHMe, — n p o n 0 p n h 0 h a a b h bi m c q e t h h k 0 m. 


B nponopuHOHaAbHOH oSabcth AV= 


1,6- 1Q~ 7 n 
C 


A, TAG 


A — K03(J){f)HUHeHT TaBOBOrO yCHAeHHH. B pe>KHMC HOHH3aUHOH- 
HOH KaMepbl A=*l, B KOHUe nponopuHOHaAbHOH o6a3Cth bcahhh- 
na A AocTHraeT 10 5 . CpaBHeHHe BeAHHHH Asyx HMnyAbcoB, co- 
OTBeTCTByiOIUHX pa3H0H HanaAbHOH HOHH33UHH, nOKa3bIBaCT, HTO 
OHH CTporO nponopUHOHaAbHbl BeAHHHHe HanaAbHOH H0HH33LI.HH, 
T. e. K03(})(J)HUHeHT yCHAeHHH A He 3a ( BHCHT OT HHCAa TiepBHHHblX 
hohob, o6pa30BaHHbix b cqeTHHKe. 

Flo Mepe AaAbHeflujero pocTa HanpqqteHHH Ha chcthhkc kooc})- 
cJ)HmieHT ra 30 Boro yCHAeHHH npOAOA>KaeT y BCAHHHBaTbCH, ho 
ero 3HaneHHe y>Ke 33bhcht ot naqaAbHOH HOHH3auHH. 3to npHBo- 
AHT K TOMy, HTO HMIiyAbCbl, BbI3BaHHbie CHAbHO H O H H 3 y IO LU, H M II 
nacTHuaMH, ycHAHBaiOTCH MeHbuie, qeM HMnyAbCbi ot cAa6o 
HOHHByiOilXHX H3CTHU. 3Ta O’SAaCTb III HaBbIBaeTCH 0 6 ,ji a C T b K) 
o r p a h h q e h h o ft n p o n o p u h o h aA b h o c t h. 

rlpH eme 6oAbiiiHX 3HaqeHHHx Haiipn>KeHHfl V cq BeAHHHHa hm- 
nyAbca y>Ke 0Ka3biBaeTcn He3aBHcqmefi ot naqaAbHOH hohh 3B- 
UHH. yCHAeHHe HaCTOAbKO 60 AbUI 0 e (A~I0 9 ), HTO npH nOHBAeHHH 
b cqeTqHKe xoth 6bi oahoh napbi hohob npoHexoAHT BcribiiUKa 
ra30Boro pa3pHAa. 3ra o6AacTb HanpqjKeHHH, npn Koiopbix b 
CH eTHHKe B03HHKaeT CaMOCTOHTeAbHblil ra30BbIH pa3pHA, H a 3 bi - 

saeTCH ofiAacTbio Teftrepa (IV na pile. 6), a cqeTqHK, 
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pa6oTaK>m.Hii b 3tom po>KHMe, — cieiiiiKOM Teiirepa- 
MiojiJiepa. Bee HMnyjibeu, B03HHKaiomHe b cmctmhkc Tefire- 
pa-Miojuiepa, HMeioT npn aamioM. HanpHacemm nocTOHHHyio Be- 
.TimHHy, KOTopaa He 33 bhcht ot THna h SHeprHH perHCTpHpyeMofi 
qacTHUbi. KpHBbie Ha pnc. 6, cooTBeTCTByiomHe HMnyjibcaM ot a 
h p-qacTHU, HaqHHaa c HeKOToporo 3HaqeHHa Hanpa>KeHHa V r 
(nopor oSqacTH Tefirepa) cjiHBaroTca b oahv KpwByio. BejiHMHHa 
HMnyjibca b oSiiacTH Teftrepa mojkct AocTHran. HecKOJibKHX 
BO.TbT H 3T0T HMnyJlbC CpaBHHTe.TbHO HeTpyAHO 3aperHCTpHpO- 
BaTb npn noMomu npocToft paAHOcxeMbi. 

flpoAOAJKasi yBejiHaHBaTb pa3HOCTb noTemiHaaoB Me*ay ano- 
JOM H KaTOAOM, MbT nepCBOAHM CHeTMHK B O 6 T 3 C T b HenpC- 
p bi b H o r o p a e p a a a (V) , KOTopbiii coctoht H3 6o.nbmoro 
Mnc.ia c.TeayromHx Apyr 3a apyroM HMnvnbcoB, ne cBH3aHHbix c 
npoxo/KaeHHeM >iacTHU qepe3 cnexMHK. TaKHM- o6pa30M, pe>KHM 
pagOTbl CMCTMHK3 33BHCHT OT BeAHMHHbl If p H A OAC C H H O H K erO 
y.ICKTpoaaM p33HOCTH nOTeHUHaJIOB. 

OubiHHO npn perHCTpauHHa-qacTHU h neiiTpoHOB no.ib3yiOTCH_ 
nponopUHOHa.TbHbIMH CMeTMHKaMH HJIH paSOTaiOmHMH B peJKHMl'" 
orpanH'iCHHoft nponopUHOHajibHOCTH, a npn pernerpannH P-4 a 
CTITU II -KB3HTOB — CMeTMHKaMH, paOOTaiOLHHMH b of>JiacTH Teft- 
repa. B ahhhom ripaKTHKyMe no paAHOMeTpun mh 6yaeM hmctb 
ac.to iipeHMymecTBeHHO co CMeTMHKaMH reiirepa-Mio.TAepa. 

MexaHH3M pa3pflAa b cMeTMHKe reHrepa-MfOJuiepa. Paccwo- 
rpiiM aoTa.Ti.iiec \iexaHH3M paapa.ia b cmctmhko, pafioTaiomcM 
b oo.iacTH I'eiirepa. 

BcnbiiiiKa ca MOCTOHTeribHoro pa3paaa, BOAHHKaiouiasi b cmct- 
MIIKe II pH npOXO>KAeHHH HOHK3HpyiOmeH qacTHUbi, He OrpaHHMH- 
BacTcn o n p e Ac.ieH h bi m ynacTKOM oobeMa CMeTMHKa MejKjy Me- 
CTOM nepBHMHOTO 06pa30BaHHB HOHOB H HHTbKI. yjIbTpa(})HOJieTO- 

noe ii3,TyqeHHe htomob h moackva ra3a, BoaSyjKAaeMbix b npo- 
uecce bkthbhoh cthahh pa3pnAa, npHBOAHT k pacnpocTpaHeHHio 
paapjiAa Ha bcio fljiHHy CMeTMHKa. 3 to nponcxoAHT 3a OMCHb Ma- 
.lbiii npoMe>KyTOK bpcmchh 6naroaapfl TOMy, mo (Jjotohh yjibTpa- 
(|)iio.’icTOBoro n3.Ty i icHH5i, B03Kiii<aiomHe npeiiMymecTBeHHo b6ah- 
311 OT HHTH, MOryT BbipbIBaTb 4)0TO3AeKTpOHbI H3 .TI060H TOM' 
KH K3TOA3 CMeTMHKa, o6pa3yfl TC.M CaMbIM AOnOMHHTeAbHbie Jia- 
BHIIbl. riOBTOMy, B KaKOM 6hl MeCTe CMeTMHKa I!H B03HHK pa3pflA 
ncpBOnaMaAbHO, y.iibTpa(j)HOAeTOBoe H3.iyMeHHe, conpoBOJKAaio- 
mee npouecc paapHAa, MTHO’BeHHo pacnpocTpanHT pa3paA Ha 
Becb o6beM CMeTMHKa. TaKHM o6pa30M, BOKpyr Bceii hhth o6pa- 
3yeTC5I o6.TaKO 3AeKTp0H0B H nOAO>KHTe.TblIbIX HOHOB. B CHAV 
6 o.i bin off noABH>KHocTH gjeKTpoHbi 3a BpeMH, MeHbinee 10~ 6 cck, 
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cooepyTCH na hhth, ior;j,a ksk o6pa30BaBiuHHCH Boxpyr hhth 
«Me\OJI» H3 nOAOJKHTCAbHblX HOHOB B TeHCHHC 3Toro BpCMCHH 
npaKTHqecKH ocTaeicn HenoABH>KHbiM. llojio^HTtvibHbiH « 4 exo;i» 
CHHHcaeT Hanp5i>KeHH0CTb 3JieKTpnqecKoro nojia bojih3h hhth, b 
pesiyjibTaTe Hero AaAbHeifuian yAapHaa HOHH3auHH, a bmcctc c 
neii h aKTHBHan ciamn pa3pnAa npexpamaiOTCH (pnc. 7a). 
FfpHXOA orpHuaiejibHoro sapnAa (ao 10 9 sacktpohob) na hhtl 
pe3Ko cHH>KaeT ec noAOJKHTeJibHbift noreHUHaA. riocjie okohh3 hhh 

aKTHBHOH CTBAHH pa3pHfla nOAOKHTOAbHblH HOHHblH «WCXOA» II cl - 




Pmc. 7. CiaaiiH pa3pna.a b cmctmhkc reiirepa-MrojiJiepa: a-Koueu aicnin- 
hoh CTa^ini (Tomca 2 na puc. 8); 6 — cia^Hn BoccianoBjicHiiM 
(roMKa 3 Ha puc. 8). 

HHHaex MeAAeHHo ABHraTbca k xaTOAy (pnc. 76). Flo xiepe yAajie- 
HHH CAOH II O A 0>K H T0A b H bl X HOHOB OT HHTH, 3Kp3HHpy JOLLXCe ACH- 

CTBHe 6yAeT ocAafiAHTbca, a noTeHunaA hhth cHanajia eme naAaeT 
AO HeKOTOporo MHHHMaAbHoro 3HaneHHH, a 3areM BoccTaHaBAH- 
BaeTCH BCAeACTBne yTenKH SAeKTpoHOB nepe3 co n p othb a e h h c R. 
KorAa noAo>KHTeAbHbie HOHbi oTOHAyT Ha HexoTopoe paccTomiHc 
OT HHTH, npn KOTOpOM HanpflJKCHHOCTb nOAH BAH3H HHTH CTSHCT 
AOCTaTOHHOH AAH 06pa30BaHHH AHBHHbl, B CHCTHHKe MO5K0T 
BCnbIXHyTb HOBblH pa3pHA. K MOMeHTy npHXOAa nOAO>KHTeAbHbIX 
HOHOB Ha CTeHKH UHAHHApa nOTeHUHaA HHTH IIOAHOCTbK) BOCCTa- 

HaBAHBaeTCH. BoccTaHOBAeHne noTeHunaAa hpohcxoaht no 3 aKo- 

t 

Hy AV=AV ot e 'rc , rAe AV m — MaxcHMaAbHoe naAeHHe no- 

TenuHaAa. FIpoAOAJKHTeAbHocTb stoto npouecca onpeAeAaeTcn 
npoH3BeAeHHeM RC (nocroHHHan BpeMenn) uemi cneTMHxa h 
HMecT nopHAOK 10 4 cex. 
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Ha p h c . 8 ii30opa>KeHo h3mch6hhc noTCHUHaaa iihth caemii- 
kh bo BpeMH pa3pn;ja. Ilo och aocunce otjiojkcho BpeMH, no och 
opahhbt — H 3MeHeHHe noTeHunajia hhth. Fpa(})HK cooTBeTCTByei 
(|)op\ie HMnyjibca HanpHJKCHHH, CHHMaeMoro c conpoTHBJie- 
HHH R. 

^ocTHran KaTona, no;io>KHTe. T ibHbic nonbi raaa neHTpa;iH3y- 
lOTCH nyiCM npHCOeAHHt'HHH OneKTpOHOB, B bl p B a H H bl X HMH H3 
creHOK KaTo^a. n P H 3 tom o6pa3yiOTCH HeiiTpanbHbie MoneKyjibi 
rasa b bo36v>k^chhom coctohiihh. 3th MOjieKy/ibi tcphiot cboio 



Piic. 8. I'pat|)iiK 113MOHCHU5I miToiiniia.ia ii ini ! c-icrMiiKa. 1 1 - — 10 — G cck.; 

1 _, 10 -*cok.; /- naqajio aKiiiBuoii ciaami pa 3 p»..ia; 2 kohcu aKTnmioii cts- 

;uw; 3 - cTa,THH iioccTaiioBocmbi. 


oHoprmo riyTeM h c n v c k a h h h y.TbTpacJmoneTOBoro H 3 JiyMenHH, ko* 
Topoe, nonaflan Ha ctchkh cneiHUKa, b cbok) onepeab, BbiSnBaer 
us hhx (J) 0 T 03 »TeKTpoHbi. Bo 36 y>K;ieHHbie MoncKyjibi ra 3 a Moryr 
TaKMte HcnocpeACTBeHHo BbipbiBaTb sneKTpoHbi c Kaio^a. Bbioh- 
T bl C B pC 3 )VIbTaTe (fl 0 TO 3 (f)(J) C KT a C KaTOna 3 J 1 OKTpOHbl, ^BHraflCb 
K HHTH, ^aiOT Hana.TO HOBOH .laBHIie 3 /ieKTpOHOB H Bbl 3 bIBaK)T 
BTOpyK) BCHblLUKy CaMOCTOHTCJIbHOTO pa 3 pH^a, T. K. K 3 TOMV 
BpCMCHH nOTeHUHa.T HHTH H HanpHH^eHHOCTb no.TH B CHCTHHKe 
y>KC nOJIHOCTbK) BOCCTaHOBHJIIICb. B CHCTHHKG CHOBa B 03 HHKaCT 
HMnyjibC, 3 a hhm CJie/iyiomHH h t. n. HTaK, na rioHBJienHe oahoh 
HOHH 3 HpyiomeH nacTHUbi cneTHHK oTBenaeT HenpeKpamaiomHMCH 
MHorocTyneHnaTbiM paspnnoM h, cnenoBaTejibHo, He b coctohhhh 
perncTpupoBaib zipyrne nacTimbb Tanne hbjichhh npoHcxonm b 
chcthh i<a x, 3ano.THemibix onno- h n b y x a to m h hi m h ra3a\ni. 
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3aAaqa coctoht b tom, mo6bi noracHTb pa3p*iA, BbiBBaHHbifi 
npoxoJKAeHHeM qepe3 cqerqHx HOHnanpyiomeH qacTHUbi. B 33 bh- 
chmocth or MexaHH3Ma raineHHfl paapHAa cqeTHHXH noApa3Ae- 
jiaiOTCfl Ha HecaMoracHiUHecH h caMoracamHecH. 

B HecaMoracJimHxcH cqeTHnxax pa3pnA oSbihho ra- 

CHTCH H3-3a riOHHHCeHHfl nOTeHUHaJia HHTH. JXjlH 3T0H AeJIH B 
uenb BKAioqaeTCH BbicoKOOMHoe conpoTHBAeHHe R (nopHAxa 
10 9 om). np H TaxoM conpoTHBJieHHH BoecTaHOBJieHHe noTenuHa- 
:ia hhth npoHexoAHT 3HaqHTe.TbHo MeA-TeHHee, h k MOMeHTy npn- 
xoAa nojio-jKHTeAbHbix hohob Ha KaTOA noTeHunaji hhth He ycne- 
BaeT BoccTaHOBHTbCH. Bo3HHKaiomaH noBTopHan JiaBHHa a/iexT- 
poHOB pa3BHBaeTCH y>xe npn Menbrnen paaHocTH noTeHUHa;ioB. 
3Ta -TaBHHa, nonaAan na hhth, erne 6oJiee chh>x acT ce noTeHUH- 
aji. FlocJie pHAa nocjieAOBaTeJibHbix AaBHH noiCHunaA i-ihth chh- 

3 HTCH AO T3KOH BCJIHHHHbl, npH KOTOpOH He MOTVT B 03 HHKa Tb 
HOBbie BcnbiiUKH pa3pHAa, pa3paA b cmcth hkc noracneT h iianneT- 
cji BoccTaHOB,aeHHe noTeimnaJia hhth. nocjic toto, xax botch iih- 
an hhth 'B03pacTeT ao nepBOHaqa;ibHon Be.THHHHbi, cmctmhk totob 
k pcrHCTpauHH c.TCAyiomeH qacTHUbi. n-pn raxoM MexanHSMe ra- 
ineHHH pa 3 paAa b cqeTqnxe reHrepa-MKXTJiepa o 6 pa 3 ycTC 5 i 
c;io>KHbifi H'Mny.ibC, HMeiomHfi (|)°pMy, npHBeACHHyK) na pnc. 9. 



Puc. 9. MnorecTyneH^aTbiii HMiiyjibc b HecaMoracHLuewcn cMemnne rcnrepa* 
M io J uicp a. cck.; t 2 --A0 ~‘ 2 cck. 

3y6ubi, HaSjnoAaeMbie Ha xpHBoii H3MeHeHHH noTeHunajia hhth, 
COOTBeTCTByiOT MOMeHTaM B03HHKH0BeHHH nocjieAOBaTejibHbix 
Bcnbimex pa3pHAa, o xoTopbix ynoMHHajiocb Bbirne. Flpn SoAbiHofi 
BeAHHHHe conpoTHBJieHHH b ueriH cqeTWHxa jumiejibuocih 3 jigxt- 
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pmiecKoro HMnyjibca tbiqkc '6y < nei BejiHKa — nopn^Ka 10 2 C6- 

KyHflbl. 3 to odCTOHTCJIbCTBO CHJIbHO OTpaHHHHBclCT /^OIiyCTHMy K) 
cKopocTb cqeia (hhcjio HMny«jibcoB b CAHHHixy BpcM 0 HH). Mbkch- 
MajibHan CKopocTb cqera b stom cjiyqao MeHbuie 100 HMny^bcOB 
b cenyHAy. 

Bo H3i6e>KaHHe 3Toro npn pa6oie c HecaMoracamHMHCfl cwct- 

HHKBM-H MaCTO npHMCHHIOT CnCl^HaJIbHblC «ra C5TIU,HG» yCTpOHCT- 
ua— jiaMnoBBie pa/inocxeMbi, cHH5KaiomH0 noieHUHaji hhth cpa- 
ay >K6 nocjic npuxo^a Ha HHTb nepBofl jiaBHHbi. B 3tom cjiynae 
HMnyjibC HMeeT npocTyio ojjHocTyneHHaTyio <}) opMy (cm. pnc. 8), 

^.THTCJIbHOCTb 0IX) 3HclHHT0JIbHO M0HbIII0, H CH0THHK COOTBGTCTBCH" 
ho pa6oTaer 6ojiee 6hctpo. 

B caMoracamaxca cqeTHHKax, KOTopbie no.iyqHan hhh- 
uo.’ibuice pacnpocTpaHeHHe, pa3pa,a npeKpamacTca 3a BpeMa no- 
))5i^Ka 10 -4 ceKyHabi BHe 33 bhchmocth ot HajiHqHH bhcokoomho- 
io conpoTHBifienHH hjih racameH pa^HocxeMbi. 3 to .aocTuracTea 
fl/iaronapn HanoJTHeHHJO cqeiqHKa cnennaJibHOH ra30B0fi c.Mecbio, 
coeToamefi oObiqHo H3 aproHa (hjw reJina) c ^oSaBKoii MHoro- 
aTOMHoro ra3a — napoB cnnpTa hjth 3TaHa, MeTH, T ia. r ia, H3oneHTa- 
na, jHamroBoro 3<j)Hpa h t. n. 

Pojib racameft raaoBOH CMecn 3aKjnoqaeTca b tom, mtooh ne 
aonyCTHTb B03HHKHOBeHHH HOBOH SJieKTpOHHOH TiaBHHbl HpH IlO^- 
xoae noJio)KHTejibHbix hohob k KaToay h, thkhm oSpa 30 M-, orpa- 
HHMHTb paapafl oflHoft CTaaneH. Hajinque b caMoracaiHHxca cmct- 
MHKax CMecn o^HoaTOMHoro h MHoroaTOMHoro ra30B ooecneqH- 
BaoT BHyTpeHHec rameHHe pa3paaa. 

rioHeMy caeTHUK, Hano.THeHHbiH, HanpHMep, apronoM npn 
jaB.ieHHH 90 mm Hg h napaMH cnnpTa npn aaB.aeHHH 10 mm Hg, 
(HMeiOTca b BHuy napunajibHbie jiaBJieHHa), padoiaeT nan ca- 
MoracamHiica? MHoroaioMHbie MOJieKyjibi oSjiaaaioT toh oco- 
OeHHocTbio, hto, 6yayan B03'6y*aeHH, He BbicBeanBaioT h36htoh- 
hvio 3Heprnio B03'6ywaeHHH, Kax npocrae MOJieKyjibi, a pacna- 
aaroTCH (aHccoHHHpyiOT). nojio)KHTej]bHbiH hoh enapTa, IlOAOii- 
aa k KaToay h npHeoeaHHHB k ce6e BbipBaHHbiii H 3 ctchkh uh- 
.iHHapa 3JieKTpoH, o6pa3yeT HeiiTpajibHyio, ho B03'6y>KaeHHyK) 
Moaenyay, KOTopaa pacnaaaeica, He ycneBaa BbiCBeTHTbca h.th 
B bipBarb H3 CTeHKH (aa caeT aHepran B036y>KaeHHH) ©Topon 
aaeKtpoH, hto Morao 6bi Bbi3BaTb HOByio aaBHHy. Haa Toro hto- 
obi He aonycTHTb noaxoaa k KaToay hohob oaHoaroMHoro ra3a— 
aprOHa, KOTOpbie MOryT BbI3BaTb 3MHCCH10 3JieKTp0H0B, COCTa3 
racamefl CMecn noaSHpaeica t3khm, htoSh noieHUHaji hohh 33 - 
uhh MHoroaTOMHoro ra3a 6hji HHJKe HOHH3auHOHHoro noieHuna- 
na ochobhoto ra3a. H3BectH0, hto noteHUHa.i hohh33hhh aTOMa 
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aprona cocTaBJiaeT 15,7 b, a noTeHuuaa hohh331ihh MoacKyabi 
CriHpTa — npHMepHO 11,3 B. ripn BBH>KeHHH OT HHTH K KaTOHV 
no.io>KHTejibHbie hohh aproHa CTaaKHBaioTCH c HeiiTpaabHbiMH 
Mo.aeKyJia.MH cnapra. Tan KaK y cnnpTa noTenuuaa HOHH 3 auHH 
HH>Ke, MeM y aproHa, to npH coyaapeHHH npoHcxonHT nepexoa 
o.TCKTpoHa c HeHTpajibHoft Moaeuyabi cnapia aa noaoJKHTeab- 
Hbift hoh aproHa. B peayabTaTe oSpaayeTcn BoaSywaeHHbiH aTOM 
aproHa, Koxopbifi nepexonHT u HopMajibHoe coctohhhc c ncnycKa- 
HHeM yjlbTpa(J)HOJieTOBOrO H3ayHeHHH. OflHaKO SoablHHHCTBO 
yjibTpa^HOJieTOBbix (Jjotohob He aocraraeT KaToaa, BcaeacTBHe 
norjiomeHHH hx MOJieKyjiaMH cnapTa c nocaeayioweH uHCConna- 
uneH. 

no Mepe npoaBHHceHHH hohhoto « l iexna» ot hhth k Karaay b 
H ew 6yaeT B03pacTaTb hhcjio hohob cnnpia h yCbiBaib MHcao 
hohob aproHa. npH cooTBeTCTByioiueM noaSope npoueHTHoro co- 
aep*aHHa ra30Boii cMecw HOHbi aprona aa bpcmh pacnpocTpaiic- 
hh>i «uexaa» ycneBaioT noJiHocTbio HeiiTpanH30BaTbC5i, oTCupan 
a.'ieKTpoHbi y Moaenya cnupTa, b pe3yjibTaie ucro k Kaioay npn- 
XOaHT JIH'UIb HOHbi CnHpTa. TaKHM o6pa30M, npHCyTCTBHG B CaMO- 
racamHXCH caeTUHKax MHoroaioMHOH KOMnoHeHTbi npenaTCTBv- 
er npoaBimeHHio hohob ochobhoto ra3a k ctchiom unaHnapa h 
TCM eaMblM He aOHyCKaeT B03HHKHOBeHHH nOBTOpHbIX BCnblUJCK 
caMOCTOHTeabHoro pa3paaa. OaHOBpeMeHHO MHoroaTOMHbie mo- 
,-ieKyjibi BbinojiHHiOT poab «ncpexBaTHHKOB» 4 »otohob KopoiKo- 
BO.THOBOrO H3JiyHeHHH, KOTOpbie HCnyCKaiOTCH BO30y>KUl-'llHbI Mil 

MOJieKyaaMH raaa h npn nonaaaHHH na Ka-roa motvt Bbi3Barb 
t^orootJjcljeKT, a c hhm h HOBbie pa3paabi. rauieHHe paapaaa b ca- 
MoracamHxcH CHemHKax nponcxoaHT, b kohchhom cneie, 3a^CHCT 
anccouHauKH MHoroaTOMHbix Moaenya h o6pa30BamiH 6oaee 
npocTbix npoayKTOB xHMHnecKoro pa3ao*eHHa. 

nocae Toro, KaK pa3paa norauieH, HaunnaeTCH BOCCTaHOBae- 
HHe noTeHBHaaa hhth, h uepe3 speMH nopsiaKa 10~ 4 cenyHabi 
cneTMHK roTOB k perncTpauHH hoboh nacTHUbi. B uenb caMora- 
cnmerocfl cueTHHKa neT HeofSxoaHMocTH BKaiouaTb bhcokoomhoc 
conpoTHBaeHHe, TaK Kan rauieHHe pa3pnaa nponcxoaHT 3a cueT 
BHyTpeHHero rasoBoro MexaHHawa. OShhho conpoTHBaeHHe R 
BbiSnpaeTcn paBHbiM 1 — 2 mtom. HMnyabc HanpsoKeHHH Ha hhth 
caMoracnmerocH cueTHHKa HMeeT npocTyio, onHocTyneimaTyio 
c})opMy. CaMoracfliUHeca cneTUHKH aonycKaioT 6oabuiyK) cko- 
pocTb cueTa, noaTOMy ohh HaxoaHT mupoKoe npaKTHuecKoe npii- 
MeHeHne. 

CpoK jkh3hh cneTHHKa. CaMoracawHecH chctmhkh 
HMeiOT OTpaHHHeHHblft epOK JKH3HH. B T 3KHX CHeTHHKaX COaep- 
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/Much ~'1()-' 1 MHoroaTOMHbix Mo.icKy.i. B Ka>Kxo.M pa3pjue b pc- 
ty/ibiare AHCcounauHH pacnajaeTcn iO 9 — 10'° .yo.ieKy.i. Flpo- 
J,yKTbI JHCCOUHaUHH, K3K npaBHJIO, «BbIXOJHT H 3 Hrpbl», T. e. He 
npHHHMaiOT ynacTHH b rameHHH pa3pH,na. TIo Mepe pocia HHCJia 
HMny.ibcoB HCTomaioTCH pecypcbi racainHx napoB, ycjioBHH ra- 
uieHHH yxyamaiOTCJi, t. e. noBbiuiaeTCH BepoHTHocTb nonaaaHHH 
cj)OTOHOB Ha KaTOA H nOHBJICHHH JIOHCHblX HMnyjIbCOB. y 6oJlb- 
IlIHHCTBa CaMOraCHlUHXCH CHeTHHKOB CpOK C,/iy5K'6hI O-rpaHHqeH 
10 8 — 10 9 HMnyjibcaMH, noc;ie qero 3 th cqeiqHKH CTaHOBATcn ne- 
roAHbiMH k ynoTpe6,qeHHK) h TpeSyioT nepeHanojiHeHHH. 

flpHHaAJie>KHOCTH: 1. YciaHOBKa rnna >5-2. 2. TopuoBbiii cqeT- 
qiiK T-25-BO/I b cbhhuobom aomhkc. 3. noACTaBi<a-Aep>KaTe;ib 
cqemHKa h o6pa3uoB. 4. npenapara C 14 , P 32 , Co no , Uf !8 3 kthb- 
HocTbio 0,01 — 0,05 MKKiopn; ajibcjja-npenapai (Po 21 ^) aimiB- 
ilOCTblO 5* 1 0 4 MK K K) pH . 5. CexyHAOMep. 6. KaTOAHblfi OCUH.l.lO- 
rpac|) co /Kayuien pa3BepTKoft. 7. TaGnuna npoH3BCAcmiH na 64. 

ynpajfCHcnae 1 

M3MepeHHe aKTHBHOCTH paAHoaKTHBHbJx npenapaTOB 
caMoracjiiAHMCfl cqeiMHKOM TeHrepa-Mrojuiepa 

1. noAroTOBHTb ydaHOBKy 5-2 k pa6oie corAacHo noc.ieAo- 
BaTCMbHocTH, npuBCACHHOH b paooTe N° 1. 

2. \daHOBHTb ropuoBbiH cqeiqnK T-25-tBOJI b noACTaBKy- 
aep>Kaxe.3b, saseM.iHTb Kopnyc cqerqHKa. 

3. rioMecTMTb ypaHOBbiH npenapar na 6-fo no3Hn,Hio donHKa 
Ann o6pa3uoB. 

4. nepcKJiioqaiejib nepecqeia nociaBHTb b noAo>KeHHe 
«X64». BKJiioqHTb xyMfijiep «riycK». 

5. MeAJieHHo BpamaH pyqxy peryjiaxopa Hanpn>KeHHq, onpe- 
AC-THib no Bo«.TbTMeTpy HanpH>KeHHe Haqajia cqeTa, V H . 

6 . ycraHOBHTb HanpaweHHe Ha cqeiqHKe V p r=V H +100 BOJibx. 
ripn 3 T 0 M, yqHTblBan OC 06 eHHOCXH BbinpflMHTeJIfl, peKOMeHAyeT- 
ch He AOBOAHTb CTpejiKy npn 6 opa Ao yKaaaHHoro 3 HaqeHHH Ha- 
npK>KeHHH, ocTaHOBHB Bpaiuenne pyqKH npn no.ioHs.eHHH cxpe/i- 
kh npHMepHo Ha 50 BOJibx MeHbme xpefiyeMOH BeJinqHHbi. Cxpeji- 
Ka npnfiopa neKOTopoe BpcMn ' 6 yAex npoAo.i>KaTb ABH/Kemie 
BnpaBo, noKa ne ocxaHOBHTcn okojio hy>khoh otmctkh. Ecjih no- 
Ka 3 aHH 5 i cxpejiKH Bee qkc oTAnqaioTCH or xpeSyeMoro 3 HaqeHH 5 i, 
cneAyex nerKHM ABHJKeHHeM peryjinxopa npHBecTH hx b coot- 
BeTCTBHe. 

7. llpiIBOCTH VCTaHOBKV B HCXOAHOe nOAO>KCHHe JX,m H3Mepe- 
imyi. 
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8. M3MepHTb aKTHBHocTb (cKopodb CHexa) ypaHOBoro npe- 
iiapaia b TeneHne 5 mhh. Flo oKOHnaHHH BpeMeHH H 3 MepeHHH 
BbiKJiiOHaiOT TyMS^ep «llycK» h crmcbiBaiOT noKa3anHH sackt- 
poMexaHHqecKoro cneTHHKa h HeoHOBbix jiaMno^eK. CHOBa npHBO- 
aht ycTaHOBKy b ncxoAHoe noJioKeHHe. 

9. ycTaHOBHTb npenapaT C 14 Ha 6 no3HUHK). HaMepHTb cko- 
pocTb cnera b TeneHHe 5 mhhyt. 

10. C TOH >Ke n03HUHH H3MepHTb P S2 B TeHeHHe 5 MrHHyT. 

11. C TOH >Ke nOSHUHH H3MepHTb Co 60 B TeHCHHe 5 MHHyT. 

12. H 3 MepHTb <|)oh cHeTHHKa (b oTcyTCTBHH npenapaTa) b 
T eneHHe 5 MHHyT. 

13. Pe3yjibTarbi H3\icpeHHH 3anecTH b npoTOKOA: 

T a 6 ji h u a 1 

ripOTOKOJl M3MepeHHH CKOpOCTH CHCTa 

flata Tnn cwemnna Jfo cMemHKa 


V p = k= 64; 



BpeMn 

noKa3a- 

| Mhcjio 
HMnyjib- 

COB 

n 

CKOpOCTb 

CKOpOCTb 

cneTa 6e3 

npHMe- 

npenapaT 

H3MepeH. 

t 

HHH 

a(B) 

cneTa 

N UMfl/MUH 

c})OHa 
N— N 4, | 

'laHHH 

( }238 

5 MI1H. 

206(16) 

13200 

2640 

2602 


C 14 

5 MHH. 






p32 

5 MHH. 





1 

Oo fi0 

5 MHH. 






Oon 

5 MHH. 

2(62) 

190 

38 




B uejiHX coKpameHHH 3anncH b TpexHH cTOJiiQeu yao-Sho 3a- 
HocHTb noKa3aHHH npn6opa b bh A e a (b), TAe a — oTCHer sjieKTpo- 
MexaHHHecKoro HyMepaTopa, b — cyMMa nnceji y ropnuxHx Heo- 
hobhx JiaMnonex. SanncaB peayJibTaTbi H3MepeHHH, nepexoAHT k 
cjieAyiomHM H3MepeHHHM, b TeneHHe KOTopbix (ecjiH no3BOJiHei 
BpeMH) npoH3BOAHT pacneTbi h sanojiHHiOT ocraAbHbie erojifiubi 
npoTOKOAa. TanoH nopHAOK skohomht BpeMH 3KcnepHMeHTaTopa. 
Ecjih Bee H3MepeHHH npoBOAHTcn c oahhm. K03(JxJ)HUHeHT0M nepe- 
cMera k , to o'Shthho 3anHCbiBaioT ero 3HaneHHe CBepxy TafijiHUbi. 
TaM nee yKa3biBaeTCH thfi h HOMep cneTHHKa, HanaAbHoe h pa6o- 
qee HanpnHceHHH h AaTa onbiTa. B nocAeAHeM CTOJifiae 
pyiOT pa3JiHHHoro poAa HapyuieHHH pafioTbi annapaTypbi bo Bpe- 
MH H3MepeHHH hah Ha6AK>AeHHH, Tpe6yiomHe AaAbHeHiuero bhh- 
m3hhh (HanpHMep, oAHa H3 HeoHOBbix AaMnoneK He 3aropaeTcn; 
cipeAKa BOAbTMeTpa He ctoht Ha MecTe; pe3Koe y Be ah Hen He cko- 
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Pocth cMCTci BO BpeMH H3MepeHHfl H t. n.) . J\nn npHMepa B Ta6- 
• fHue 1 npHBea.eHbi pe3yjibTaTbi HSMepeHHH npenapaia U 238 h (bo- 
na. flpn pacveiax yaoSHo noJib30BaTbCH Ta6,iHi;eH npoH3BeiieHHH 
Ha 64. 

14. BbiBecTH CTpe^Ky BOJibTMeipa Ha Hyjib. Ha*aTb KHonny 
«^aMbiKaHHe bucokoto Hanpaa<eHHH». BbiKJuonHTb TyxiS.aep 
«CeTb». YopaTb npenapaibi b uneKcmviacaByio KopofiKy. 

y npaoKnenue 2 

HaOjuofleHHe HMnyjibcoB npn pa3jiHMHbix HanpjnKeHHiix 

Ha cneTHHKe npH iiomoiuh xaTO^Horo ocuHji.iorpatjJa 

KaTOAHbiH ocuHJijiorpat}) npeaHa3HaneH ajih Hag^ioaeHHn 
ObicTponpoTeKaiomHx bo BpeivteHH 9JieKTpH*iecKHx KOJiegaHHH. 

HaOJIIO^eHHH aMIlJIHTyAbl H (j)OpMbI HMnyjIbCOB, B03HHKaiO- 
IUHX B CHemHKe npH npOXO^KJteHHH HOHH3HpyjOmHX H 3 CTHU, KaTO^- 
Hbiii ocuHJUiorpa(J) BKJiioqaeTCH b cxeMy BMecTo perHCTpapyiome- 
ro ycTpoflcTBa. J\jm 3toh uejiH ynoOHo coenHHHTb tohkhm npo- 
BOAOM BXOA 6 ji 0 Ka BTC-2 nepe 3 KonneHcaTop c bxoaom Kaion- 
noro ocuHJUiorpa^Ja. KoH^eHcaiop nojmeH HMeTb eMKocTb 
— '0,1 mk$ h 6 biTb pacc^HTaH Ha HanpHJKeHne 3000 BOJibT. Cxe- 
Ma BKjnoqeHHH ocuH^jiorpa^a H3o6panceHa Ha pnc. 10. FIoMe- 
maK)? P-pa^HoaKTHBHhifi npe- 

napax non okhom cqeTHHKa — 

T-25-BOJL noAaiOT Ha chgt- Cz i T — ^ 1 O 

mix nanpHH<cHHe ot bhcoko- (~~~ I I , «o 

BonbTHoro BbinpnMHTenn. TIpH 1 r— Z 

■Majibix BHaqcHHHx HanpH>Kc- I 

hhh na cneTHHKe pa 3 BepTxa J v 

3 JiCKTpoHHoro Jiyna BHnHa na 
3 KpaHe b Bnne ropH 30 HTajib- w 
non JIHHHH. B 3TOM pe>KHMC 

cMemHK paOoTaer uan hohh- Phc. 10. CxeMa n p ncoenHiieHHH cHemn- 
aauHOHHan KaMepa, h HMnyjib- Ka k KaToanowy ocuwuiorpatjjy. 
cm Hanpn^eHHH HOHiiaauHOH- 

noro Toxa HacTOJibKo Majibi, hto ofiHapy^KHTb hx Ha 3KpaHe oc- 
UH/i/iorpa^a h0BO3mo>kho. yBejinqiiBan nocTeneHHo HanpH>KeHHe 
na cneTHHKe, HanHHaioT HafijnonaTb rion'BJieHHe Ha axpaHe He- 
oojibuiHX 3y6nHi<OB pa3Hofi BejiHHHHbi. Taxan xapTHHa noKa 3 bi- 
BaeT, MTO cqeTHHK paSoTaeT b nponopuHOHajibHoft odjiacTH. Pa 3 - 
Hbie aMnjiHTynbi HMnyjibcoB npH stom peatHMe CBH 3 aHbi c pa 3 - 
.iiiMHbiM hhcjiom nap hohob, C03naBaeMbix oTnenbHbiMH nacTHua- 
mh. Eenn nonnecm k cneinnKy mctohhhk a -HB.iyqeHHH, Hanpn- 
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MCp Po 2l0 } TO MO>KHO 3HMCTHTb, 4T0 HMIiy/lbCbl OT a -M 3 CTHU HMC- 
IOT OO.TbLiiyiO BeJIHHHHy. npH aa.lbHeHLLieM VBC/IHHCHHH nanpyi- 
>kchhh aMn.iHTya.bi HMnyjibCGB B03paci'aiOT. Mojkho noaKJiioqHTb 
Tencpb K CHCT L IHKy BXOa 6 ,TOKa BCn H OaHOBpeMeHHO C Hafi.lK)- 
acHHeM n a ocuHJi.Torpa^e perHCTpnpoBaTb HMiry-ibCbt npn noMO- 



Pnc. 11. OcmwjiorpacJ) Tuna 25-H. 

nui nepecneTHoro npn6opa. ripn HenoTopoM 3HaqeHHH Hanpa>Kc- 
hhh nepecneTHan ycTanoBKa HaqHHaeT perHCTpHpoBaTb HMnyJib- 
cbi OTa -qacTHLb b to BpeMH Kax /*-qacTHUbi h t -KBaHTbi He pern- 
CTpnpyioTCH. CjieaoBaTeJibHO, cqeTHHK paSoTaeT b nponopuHo- 
naabHoii oCaacTH hjih b oSaacTH orpaHHMeHHoft nponopuHOHa.ib- 
HOCTH. 
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npoAOJi^aiOT noBbimaTb Hanpn>KCHHe n oAHOBpeMeHHo na- 
fuiOAaiOT, hto aMnAHxyAa HMnyAbcoB B03pacTaer, a pa3AHnne b 
aMiunnyflax OTAeJibHbix HMnyjibCOB nocieneHHo Hcne3aer. ripn 
uanpHJKeHHH, cooTBeTCTByromeM nopory ogjiacTH Teftrepa, V r . 
ace HMnyjibCbi Ha SKpaHe ocuHAAorpacfra hmciot OAHHaKO'Byio 
aMnAmyAy, a cnemaA yciaHOBKa perHCTpnpyeT bcc THnbi H3jiy- 
4CHHH. C AajibHefiiHHM noBbiiueHHeM Hanpn'HceHHH aMnJiHTy^a 
HMnyjibCOB npoAOAacaeT B03paciaTb, oAnaKo npn khjkaom 3 na- 
‘ichhh Hanpn>KeHHH b ofijiacTH Tefirepa Bee HMnyAbCbi ocTaioTCfl 
oAHHaKOBbiMH no BeJiH^HHe. Ecah b ocuHAAorpa^e npeAycMOT- 
peHo BKAjoneHHe jKAymen pa3BCpTKH, Koropan 3anycKaexcH b Ha- 
naAe Ka^Aoro HMnyAbca, to mojkho naSAioAaTb Ha 9KpaHe t|)op- 
| My HMnyAbca. J\jm aroro BKAionatoT >KAymyio paaBepTKy h noAa- 

io t Ha cneTHHK HanpHmeHHe, coorBeTCTByiomee ofiAacTii reiire- 
pa. 3areM k cnemuKy noAHOCHT paAHoaKTHBHbin npenapaT h Ha- 
6AfOAaiOT xapaKTepHyio (j)opMy HMnyAbca Ha axpane ocuhaao- 
rpacj)a. llpn stom omeTAHBo HaSAiOAaeTCH KpyToii cnaA Hanpn- 

>KCHHH Ha HHTH (aKTHBHan CTHAHH pa3pHAa) H CpaBHHTeAbHO 

MCAAeHHoe BoccTaHOBAeHHe noTeHAnaAa hhth. HMnyAbc HMeeT 
iipocxyK), oAHOCTyneHnaTyio 4>opMy. 

OcuHAAorpacJ) THna 25-M, HMeiomnn yKjxymyio pa3BeprKy 
aACKTpoHHoro Ayna, H3o6pa>KeH Ha pnc. 11. 

JIHTEPATyPA 

1. B. BeKCJiep, Jl. T p o m e b, B. H c a e b. THTTjl, 1 94^9 r. «Hohh* 
3ailHOHHbie MeTOAbI HCCJieAOBaHHH H3Jiy i ieHHH». 

2. C. Ko p (J) «C«iemHKH sjieKTpoHOB h HAepHbix MacTHU», i\n. I h IV, 
HJI, 1947. 

3. C. M. PaHCKHH H B. C M H P H 0 B. «Ow3HMeCKHe OCKOBbl MeTOAa 
paAHOaKTHBHblX HIIAHKaTOpOB», rHTTJl, 1956. 
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PABOTAJ* 3 

CHETHAJ1 XAPAKTEPHCTHKA CAMOrACfllUErOCfl 
CHETHHKA. 4>OH. 3TAJIOH 

CqeTHaa xapaKTepHCTHKa. Cnemaa xapaKTepHCTHKa Bbipa- 
>KaeT 33 BHCHM 0 CTb CKOpOCTH CHeTa (qHCJia HMnyJIbCOB B 'MHHyTy) 

N uMnfMUH ot Hanpa>KeHM V ctI , npHJioxceHHoro k CBemnny. Ha 
pHc. 12 H3o6pa>KeH rpatJwK cneTHoft xapaKTepwcTHKH cMemaxa 



Pnc. 1:J. O.o-n’.T/i xapaKiepucTiiKa caMoracamerocfi CHOTMinca 
I>f!:Tpa-Mioji*nepa. 

reflrepa-MiojiJiepa. Ho och sCcuhcc oT.iOKenbi 3Ha i ieHHH nanpn- 
>KeHHH V C q(pa3HocTH noTenitfiajiOB Mexcay sho^om h KaToaoM), 
no och op^HHaT — hhcjio HMnyJibCOB b Mnnyiy npn h6H3Mchhom 
nOJlOaceH-HH HCTOHHHKa HOHH3HpyK)IUHX HaCTHU. Toqi<a V H onpe- 
jlcjiaeT nana^o cneia, t. e. MHHH\ta.nbHoe }ianpn>KeHHe, KOTopoe 
Hy>KHO npn.TfO>KHTb K CHCTMHKV, HTo6bI V CT a HOBKB CT3. la CBH THTb 
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HMiiy.ibchi. Hanpfl>KeHHo naqa/ia eqera (Haqa/ibHbiii noTCHHna/i) 
33BHCHT OT THIia CMCTMHKa H B TO 7KG BpeMH HBJIHCTC5I ({jyHKUHCfl 

i iy BCTBHTtvibHOCTH perHCTpwpyiomero ycipoiiCTBa. Flpn HanpnjKe- 
HH5IX V C4 <Va cqemHK paOoTaer b nponopuHonajibHofi o&aacTH 
HAH oG.iaCTlI OrpaHHHeHHOH nponopUHOHadbHOCTH. n P H 3 T 0 M hm- 
ny.ibcw, kbk H3BecTHo, hmoiot pa3JiHHHyio aMiuiHryAy. PeniCTpa- 
pyioman paAHocxeivia odia^aeT HeKOTopbiM noporoM My bctbh- 
TCJibHocTH : iianpHMep, ydanoBKa B-2 perHCipapyeT oTpHixaTejib- 
iibic HMny.ibCbi, aMiiJiHTyAa Koropbix npeBbiuiaeT 0,4 BOAbTa. Ot- 
ciOAa hcho, mo 3Haqei-me V„ oiBeqaer TaxoMy HanpH/xeHHio, npw 
KOTOPOM a\in.THTyAbl HCKOTOp bI;X HMnyJlbCOB HaqHH3K>T npeBbl- 
maTb nopor qy BCTBHTejibHocTH paAHOCxeMbi. 

JlerKo noHHTb, qio HaqaAbHbiii noieHunaji Ao.mxen aaBiiceib 
n OT THna perncTpupyeMoro hbji yqeHHH, t. k. HMnyjibCbi ot ajib(j)a- 
qacTHU h 6eTa-qacTHu npn V C4 < V a hmoiot pa3Hyio aMnjiHTyAy. 

C poctom Hanpa>KeHHq pacTeT jxojin HMnyjibcoB, aMn^myAa 
KOTopbix AocTaToqHa aah perncTpauHH. STOMy oTBeqaeT noA^- 
ew HaqajibHoro yqacTxa cqeTHOH xapaxTepHCTHXH. HanpH/xenne 
V A o6biqno cooTBeTCTByeT nopory oSjiacTH Feftrepa (V r Ha 
pHC. 6), HaqHHan c KOToporo Bee HMnyjibCbi HMeioT oAHy h Ty >xe 
BeJinqHHy, npeBocxoAnmyio qyBCTBHTejibHocTb paAHocxeMbi. Flpn 
h anpHJKeHHHx V A <V CH <Vu cqexqHK paSoTaeT b o6,;iacTH T en- 
repa, h cxopocTb cqeTa noMTH He 33 bhcht ot HanpH>KeHHH. 3 tot 
yqacTOK cqeTHoii xapaxTepHCTHXH Ha3biBaeTcn «n ji a t o» cqeT- 
quxa. FIjiaTO HBAaeTCH pa(5oqeH 0'6jiacTbio HanpH>xeHHH, npn xo- 
TOpblX npOH3BOAHTCH H3MepeHHH CO CqeTqHK3MH. MeM AAHHHee 
n«TaTo cqeTqHKa h qeM MeHbiue HaKJion n^aro, tcm Jiyqme cqeT- 
qHK. y HAeaAbHo paOoiaiomero cqeTqHxa HJiaTo coBepmeHHo ro- 
pH30HT3JibH0, t. e. CKopocTb cqeTa Ha yqacTxe AB He 33 bhcht ot 
H anpjoKeHHH h onpeAeJiaeTCH qncjioM qacTHu, nonaAaiouiHx b 
cqeTHHK. 

OAHaKo y 6oJibiHHHCTBa cqeiqHKOB njiaro xapaxTepHCTHXH 
HMeeT H3KA0H, KOTOpblH oSyCJIOBJieH nOBblUieHHeM HHCJia OTCqe- 
TOB C POCTOM HanpflJKeHHfl 3a CqeT B03HHKHOBeHHH JIO')KHbIX HM- 
nyjibcoB. JIo>KHbie HMnyjibCbi He CBHsaHbi c nonaAaHHeM HAep* 
HblX qaCTHH, B eqeTHHK. F[pOHCXO>KAeHHe HX B OCHOBHOM 06- 
yCJIOBJieHO HeKOTOpOH BepOHTHOCTbK) (f)0T03(jxj)eXTa C KaTOAa npn 
BbicBeMHBaHHH BoaSyKAeHHbix MOJiexyji ra3a. OSbiqHo b caMora- 
CHUTHXCH CqeTHHKaX nOHBJIHeTCH OAHH CB060AHbIH 0OTO3JieKTpOH 
Ha 10 10 nOJIO)KHTGJIbHbIX HOHOB, IIpHIIieAHIHX K XaTOAy. Tax KaK 
npH xa>KAOM pa3pHAe b cqeTHHxe B03HHKaeT npH6jiH3HTejibHo 

10 9 nOJIOJKHTeJIbHblX HOHOB, TO B epeAHGM OAHH ABOHHOH HMnyJIbC 
oyAcr HaO.TiOAaTbCH Ha xa>KAbie 10 npocTbix, oahh TpofiHOH — Ha 


33 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


iU0 npoCTbIX H T. J,. MhcJIO JlOJKiHbIX HMnyJIbCOB B03paCT3eT c 
vBejiH'ieHHeM HanpjuKeHHa b o6jiacTH refirepa, t. k. npn stom 
)^B ejlHMHBaeTC5I KO^H^eCTBO hohob, odpa3yiomHxcfl B pa3pH^e. 
PerHcrpiipyjoiuee ycTpoficTso, ejiaro^apa CBoefi bmcokoh pa 3 pe- 
uiaioiuen cD'OcoShocth, ochobhoh h jiojkhhh HMnyjibCbi caHTaei 
pa3^ejibH0. riosTOMy c poctom Hanpa^eHHH hhcjio otcmctob bo 3 - 
pacTaeT, ^to npHBo^HT k HCKOTopoMy HaKi/ioHy n<7iaTo cugthoh 
X apaKTepHCTHKH. 

JIo^Hhie HMnyjibCw mojkho HafiAiOAaTb Ha SKpaHe KaTOAHoro 
ocuHAAorpacj)a, npncoeAHHHB k HeMy chctahk, paSoiaiomHft b 
oSAacTH TeHrepa. llpn stom oTqeTAHBo HagjnoAaeicH yseAHHe- 
Hiie MHCJia KpaTHbix HMnyjibcOB c noBbimeHHeM Hanpn>KeHHH. Hpa 
V C q>VB pesKo B03pacTaeT hhcao aojkhhx HMnyAbCOB, noBbi- 
maeTCH CKopocTb cqeTa—CHeTHHK nepexoAHT b pe^KHM HeracHy- 
mero pa3pnAa h TepneT cnoco6HocTb k perncTpaunn wacTHix. 

OcHOBHbiMH napaMeTpaMH chcthoh XapaKTepHCTHKH hb ah- 
IOTCB a A H H a H H a K A O H nAaTO. y XOpOlHHX CHeTHHKOB AAH- 
Ha miaTo 1~V B Va He Mcnee 150 — 200 boabt, a yBeAHHemie 
ckopocth cqeia- ot nanaAa k xonuy iiabto (h 3 kaoh) cocTaBAneT 
Bcero ah nib HecKOAbKo npoueHTOB. 

HaKAOH riABTO OObHIHO npiIHHTO Bbipa>KaTb OTHOCHTeAbHbIM 
npupameHneM hhc jia HMnyjibcoB, npHxoAHiuHMCH b cpeAHeM Ha 
KaX<Abie 100 BOAbT nA3TO XapaKTepHCTHKH. EcAhA — HaKAOH 
nAa ro b %, Va w V b — HanpH^KeHHH HaqaAa h Konua nAaro b 
BOAbTax, Na«N b — c o o t b e t c t b y k> m h e hm ckopocth cneTa B 
UMtll MilH (CM*. pHC, 12), TO HaKAOH HASTO OnpeAeAHeTCfl HO (})Op- 
MyAe: 


A 


(N b -Na ) 100 

n"a'(v d :.-v a ) 


• 100 % 


( 1 ) 


HaKAOH iiAaio kc aoajkch npeEbiiuaTb 2 — 3% na 100 BOAbT. B 
npoTHBHOM CAyqae Heo'GxoAHMo npeA'bHBAHTb 6oAee BbicoKHe Tpe- 
OoBaHHH k CTa6iiAH3auHH HanpHHceHHH Ha cqeTHHKe. KpoMe sto- 
ro, CHeTHHK c 6oAbLHHM HaKAOHOM nAaTO He n03BOAHeT H3MepHTb 
a-6cOAK)THyK) aKTHBHOCTb p3AHOH30TOnOB. 

B bi 6 o p pafionero HanpjixeHHji h nepnoAHHe- 
CKHH KOHTpOAb n A 3 TO . CneTHaH XapaKTepHCTHKa HBAHeT- 
ch nacnopTOM He toabko cqeTHHKa AaHHoro Tuna, ho h Ka>KAoro 
KOHKpeTHoro cqeTHHKa. IloaTOMy, npencAe qeM npncTynHTb k pa- 
6oTe co cqeTMiiKOM, hco6xoahmo oKcnepHMeHTaAbHo CHHTb cneT- 
nyio xapaKTepHCTHKy, onpeAeAHTb AAHHy h HaKAOH nAaTO h Bbi- 
opaib pafioHee HanpH>KeHne, non kotopom cmothhk b AaAbHefi- 
mcM oyaeT paooTaTb. 
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OSbiHHo b KaqecTBe paSoqefi tohkh Ha xapaKTepHCTHKe cneT- 
HHK3 BbiSHpaioT cepe/iHHy miaTo. PaSoTaTb Ha btopoh ho/iobh- 
He n.aaTo He peKOMenayeTCH, ran kbk b coiyqae KopoTKoro njiaio 
mojkho «3arHaTb» cwemiiK b HenpepbiBHbift pa 3 pna h BbiBecTH 
H3 CTpoH. KpoMe 3T0T0, npH 'SojibiUHx nepeHanpHjKeHHax (nepe- 
HanpHsceimeM HaabmajoT Be/iHHHHy V cq -V A ) cpoi< c.ny>K6bi ca- 
MoracHuxeroca cqeTHHKa coKpamaeTcn (Sojibiue MOJieKyji mhoto- 
aTOMHoro ra3a pacnajaioTCH b npopecce Kaxuoro paspnaa). B 
cjiyqae oneHb uiHpoKoro njiaio (1^-300 BOJibT) '3bi6HpaioT pa6o- 
nee HanpHxceHHe 6jiH*e k Hanajiy ogjiacTH Pefirepa, npHMepHo 
Ha 1/3 riaaio. HanpnMep, jjih UHjiHH,npHqecKoro (3-cqeTHHKa th- 
Jl a noJiyqeHH cae^yiomHe 3HaqeHHH: V H =780 b.; 

^ B ''f. B B0JTbT - B 3 tom caynae pafooaee HanpnjKeHHe 
caeayeT Bbi6paTb V p =850 b. Jjih Topuofloro cqeTMHKa T-25-BO/I 
npH chhthh xapaKTepHCTHKH MoryT SbiTb HOJiyqeHbi TaKHe BeaH- 

, ™^ V “=i 25 ° b ’, V a-1350 b; V b = 1700 S 1-350 >3 3jec b 
vaoSno BbigpaTb V p = 1450 BojibT. 

Cjie/iyeT OTMeTHTb, ?to npoTHmeiiHocTb naaro 33 bhcht b He- 
kotopoh creneHH OT BejnmiHbi HarpysKH Ha caeTHHK. n P H pagore 
c MHJIblMH HvlH goJIbLUHMH aKTHBHOCTHMH, 3 T3K5Ke nDH H3MP- 
poHHH H3,JiyqeHHH pa3Hbix thhob (ajibcjia-, 6eia- hjhy-h3.iv 
H eHHH) napa.Meipbi xapaKTepncTHKH MoryT oT.iHqaTbCH MejKjv 
co6oh. nosTOMy peKOMeHayercH CHHMaTb cnerHyto xaoaKiepH- 
CTHKV B Tex yCJIOBHHX, npH KOTOpbIX 6vayr npoH3EOHHTbCH na.flb- 
HeHiHHe H3MepeHHH, h BbiSnpaTb paSoqee nanpanceHne c yqeTOM 
B°3M0™x HSMeHeHHft yKaaaHHbix (jiaKTopoB. no Mepe pacnana 
MHoroaTOMHbix MOJieKy.T cqeTHasi xapaKTepHCTHKa nocieneHHo 
yxyainaerca: a/iaxo cflBHraercH b cropony Ccwiee bhcokhx na 
npjoKeHHH, B TO >Ke BpeMH yBejiHHHBaeTCH ero HaKJion h coKpa- 
uiaeTCH npoTHOKeHHocTb. nooTony c/ienyeT nepnoaHHecKii (npn 
ooJibuiHx 3arpy3Kax name) npoBepjm. cqeTHyio xapaKTepHCTHKV 
H, ecjiH HywHo 33HOBO ycTa HaB.n HBaTb BejiHMHHV pa6oqer 0 Ha- 
npHOKCHHH. HeoOxoAHMo eme saMeTHTb, mo xapaicTcpifCTHKii hc- 
KOTOpblX CKeTHHKOB 33BHCHT OT TeMnepaTyDbl, H CpaBHeHHO pe- 
3yjibTaTOB OT^ejibHbix H3MepeHHH mojkct 6biTb onpaaaHHHM 
THUib B TOM cjiyqae, earn H3MeHeHHH TeMnepaTvpH He npeBbi- 
iuaom aonycTHMHx npeaejioB. " 

TaKHM o6pa30M, nepHoflHvecKHH KOHipo.ib n;iaTo cqeTHoii 
xapaKTepHCTHKH H M eeT pemaromee SHaqenne a.ia no/iyqeHHH ao- 
cTOBepHbix pe3y/ibTaTOB H3MepeHHH. Kan vKa3biBa,nocb b onnca- 
HHH paOOTbl X® 2, npOflOJTHtHTeOIbHOCTb JKH3HH (cpOK H<H3HH) Ca- 
MOraCHLHHXCfl CHeTHHKOB H3MepneTCH HHCaOM HM.nyJIbCOB, KOTO- 
poe jaHHbift CH6THHK enoco6eH 3aperncTpHpoB3Tb npejKae, IICM 
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oh npHjeT b neroAHocrb b cn.iy KaKiix-rwoo BnyxpeHHHx npn- 
mhh (r.THBHbi.M odpaaoM H3'3a pacna.aa MHoroaxoMHbix MOJieKy.i) . 
BoJIblUHHCXBO CHeTMHKOB HMeeT CpOK HCH3HH riOpHUKa 10 8 HM- 
nyjibcoB. CweniHKH c ra30BbiM Ha'nojiHGHneM npH axMoccjiepHOM 
AaBJiewHH hmciot 6ojibiuee BpeMa >kh3hh, a y ra^oreHHbix cnex- 
hhkob (cm. paCaxy .M> 4) cpoK >kh3hh npanximecKH He orpaHH- 
4GH. 06 HCTOlUCHHH pccypca pa6oTbI CHCTHHKa CBHaCTC.'IbCIByCT 
pe3Koc yxyajiiemie xapaKxepHCTHKH, coKpaiueuHe h HC4e3HOBC- 
line n. ! iaxo, SbicTpoc bxohugiihc cnemuKa b Henpepbi'BHbiii pas- 

pan. TaKOli CHCTMHK llCOOXO/XHMO 3HMCHHTI) HOBbIM. 

4>oh c'lex'iiixa. Ilpn Bbinociiieiimi paCoxu «Nb I mu iia6.no.xa.in, 
•no na*c b orcy tctbhh paflHoa'KTHBHoro npenapaxa chctmhk xaci 
HOKOTOpOC HHC.'iO HMHyJIbCOB — (J)OH. B ])a6oTC N° 2 H3MCP5I.IC5I 
<jion TopuoBoro c'leTHHKa T -25- BO. II h noxyncHHoe ana'ienHc cko- 
pocxn ciexa cp cj 1 1 a Bbmnxa.iocb h ? pe3yxbxaxoB H3Mcpenm'i 8kxhb- 
nocxii npcnaparoB. 3xecb paccMorpiiM ncxaxbHcc Bonpoc o cjxMic. 

HcroBHiiKaMH c|)OHa hbxhioxch: 

I . K o c m h h e c k h e jiyHH, npcACTaB.i hioluhc coooii no- 
roK 4pe3BbmaHHo aiicpnoinbix axoMHbix suep h flxepubix MacxHib 
Koxopue 3apo>MaioTCH b iviySHHax BceJieHHoii. Ilpn BaanMoxcM- 
CTBHH C aXOMHbIMH HXpaMH 3GMHOH aXMOCC|)Cl)bI IiepBHHHbie HOC' 
MHHCCKHG MaCXHUbl reHGpHpyiOX B XOpHHHOC HS.iyMeHHe, COCXOH- 
mee '.13 hvkjiohob, rnnepoHOB, Me30HOB pasHbix xnnoB, aneKipo- 
HOB H y - KBaHXOB, KOTOpbie nOCXOHHHO OOMOapaapyiOT KH>KXbiH 
KBaapaxHbiii canTHMexp* 3eMHon noBepxnocTii. OpHeHxupoBoHHo 
MOJKHO CHHXaXb, HXO Ha 1 CM 2 riOBepXHOCXH KaTOaa CHeXHHKa npn- 
xoxhtcsi oa.ua K0CMH4CCK3H nacxHua b MHHyxy. 3Haa naomajb 
noBepxHocxn chcthhio, mo>kho ouenHXb BKxax kocmhhgckoto H3- 
uiyHCH HH B o6myK) Be.'IHHMHy (jiona CHeXHHK.a. rioCKOJIbKy HHXCH- 
CHBHOCXb KOCMHHeCKOrO H3JiyneHHH nOXBepHCGHa CyXOHHbIM H xpy- 
THM BapHaUHHM, CpOH CMCTHHKa TaK*e He ocxaexca nOCXOHIIHblM. 

2. Pa JH03KTHBHHC 3 a T p il 3 H eHHH HOBepXHOCXH 
CMexHHKa h noflCxaBKH, b Koxopoft oh KpenuxcH, 3arpH3HeHHH no- 
MemeHHH h npenMexoB, onpywaiomux cnexHHK, HaxHHHe nocxo- 
pOHHHX HCX04HHKOB npOHHKaiOmero H3Jiy4eHHH HJIH fleHCXByiO- 
lluix peHxreHOBCKHX ycxaHOBOK, paflHoaKXHBHocxb OKpyH<aiomero 
B 03 flyxa. 

HajiHHue yKa 3 anHbix npHMHH 33 bhcht b ochobhom ox pa3yM- 
Hoii opraHH3auHH npoBexeHHH paoox c paxHOH30xonaMH h ox an- 
KypaxHocxH caMoro SKcnepHMeHxaxopa. B 6ojibUiHHCTBe cxyHa- 
eB aeficxBne sxhx hcxohhhkob c})OHa mojkho CBecxn k MHHHMyMV 
hjih o6ecne i mxb oxHocHxe.XbHoe nocxoHHCTBo hx BK.xaaa b cvm- 
m a pi; bifi cpoH cnexMHKa. 
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3. TaK Ha3biBaeMbiH «c a 6 c t b c h h bi ii cj) o h c h e m n k a», 
KOTopbift oSycjiOBJieH n piicv tct b ho m mhkpokojuihcctb ecTecTBen- 
Ho-paMoaKTHBHbix SAeMenroB b cieKJie, -Meiajiae, CAiOAe u Apy- 
fhx MaTcpHajiax, H3 kotopmx H3ro*TOBJieH cqeTHHK. B coGctbch- 
Hbin (£>oh cqemHKa BKAionaiOTCH xaioKe caManpoH3BOAbHbie pa3- 
P^TAbl, B O 3 1 1 H K a 10 m H C B CHAV pH A3 BHVTpCHHHX npHHHH H, KOHCH- 
no, jio>KMbic HMnvAbCbi, MHcvio Koiopbix B03paciacT no Mepe pac- 
naAa MHoroaTOMHbix MOACKyA ra3a. 

06LUHH cJ)OH CHCTHHKa CTpCMHTCH Ho B03M0/KH0CTH yMOHb- 
lIJHTb. / 1 A 51 3roro CMeTMHK H H3MCpHeMbIH 0(5pa3eU IIOMemaiOT 
Ii cncUHclAbllblfi CBIHIUOBblii AOMHK C TOJILLUIHOH CTeHOK OKOAO 
5 cm CBimua. XaKiie aomhkh ocjiaoAHior kocmhhockhh (J)oh b 
2 - 3 paaa n, kbk upamiAo, noAHoerbio noiviomaioT BueuiHee H3- 
.'iy i iciui(\ . onycAOB/iemioe paAiioaKTiiBMbiMii 3arpH3HeHHHMH 
oKpy/K a io i mix npcAMcroB hah hoahmucm nocTopoiunix hctomhh- 

KOB. 

I la PMC. 13 H300pa>KCH BCpiHKaAbHblii CBHHUOBblii AOMHK, B 
KOTOpOM IIOMcmeil TopUOBbTH CHCTHHK. 



Phc. 13 . VcTaHOBKa B -2 c BepTiiKa;rbHhiM cbhhuobmm tomhkom (TOJimHHa 
CTeHOK 5 CM Pb), B KOTOpOM nOMemaeTCH TOpUOBblH CHeTHHK T-25-E<J>JI. 

BeAHHHHa 4)0Ha MOJKCT CAV5KHTb AAH npOBepKH npaBHAbHO' 
cth paCoTbi cneTHHKa. Ecah HafiAioAaeTCH 3HaHHTe./ibHoe noBbi- 
uieHHe $ 0 Ha, to sto CBHAeieAbCTByeT o tom, hto cneTHHK bmxo- 
aiit H3 cipoH. 3to, KOHeHHO, cnpaBeAAHBo Tipn HCKAioneHHH Apy* 

THX BO3M0>KHbIX HCTOHHHKOB nOBbllUeHHH (})0Ha (paAHOaKTHBHbIC 
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3arp»3HeHH« cqeiquKa hah noACTaBKH h Ap.). B cBHHuoBhix ao- 
mhksx ypoBeHb cf)OHa MeHee noABepnceH BapnauHHM, qeM b CJiy- 
nae^ OTKpbiToro cqeTHHKa. HanpHMep, TopuoBbin cqeTHHK 
T-25-BOJI, noMemeHHbiH b BepTHKajibHbin cbhhuobbih aomhk, 
HMeeT (j)0H MeHee 25 — 30 HMnyjibCOB b MHHyiy. Oahsko, necMo- 
xpH na 3 to, HeoSxoAHMo CHCTeMaTHHecKH onpeAe^HTb fyon chct- 
h h k a . HaMepeHHe ^pona npoH3BOAHTCH npn tcx >Ke reoMeTpnqe- 
CKHX yCAOBHHX, HTO H H3MepeHHe O0pa3UOB. BeJIHHHHy c[)OHa 
BCCTAa HyXCHO BblHHTaTb H3 H3'MepeHHOH BeJIHqHHbl CKOpOCTH 

cneTa N. 

Ha npOTH>KCHHH Bcex IIpaKTHHeCKHX 3aH5lTHH B AaHHOM npaK- 
THKywe no paAHOMeipnH peKOMeHAyeTcn HSMepaTb cj)o h Ka>i<Abi A 
pa3 nepeA naqacioM paSora h b Teqeime padoTbi ncpeA k3>kaoh 
KOBOH ccpiieil H3MepeHHH. Flo OKOHHaHHH H3MepeH HH /KCciaTCJIbHO 
cH03a npoBepHTb cf>on. PeayAbTara c h c t e m a th q e ok h x n 3 MepCHH ii 
<j)OHa c.aeAyeT saHocHTb b oTAeAbHbift npoTOKon (cm. iih>kc, 
ynpajKHeHHe 3) . 

BocnpOH3BOAHMOCTb pe3yjlbTaTOB H3MepeHH« aKTHBHOCTM. 
3iajiOHbi. B cany pnAa npnqHH cxopocTb cqeTa ot HCTOMHHKa no- 
CTOHHHOH aKTHBHOCTH MO>KeT HeCKOAbKO H3M.0HHTbCH B Ty HAH 
Apyryio dopoHy. TaKHMH npnqnHaMH Moryr cAyxvHTb: c m eiuc h h c 
nAaio h H3MeHeHHe HaKJiona n.naTo npn «cTapeHHH» cqeiqHKa; 
napymeHHe repMeTHqHocTH cqerqnKa, npuBOAnmee k noBbiiucHHio 
pa6oqero Hanpn>KeHHH h yxyAineHHK) xapaKTepHCTHKH; He3a\ieT- 
Hoe H'3'MeHeHHe B3aHMHoro pacnoAOHceHHH cqeTHHKa h oopaaua; 
HapymeHHe CTa6njibH0CTH paOoTbi annapaTypbi; H3MeHeHHe cofi- 
CTBeHHOH 3(J)(})eKTHBHOCTH cqeTqHKa (cm. pa6oTy N? 4) h t. a. 
ri03T0My npH CpaBHCHHH pe3yJIbTaTOB H3MepeHHH, npOACJiaHHblX 
b pa3Hoe BpeMH, Heo6xoAHMO cHCTeMaTHqecKH npoBepnTb boc- 
npOH3BOAHMOCTb nOKa3aHHH eqeTHOH yCTaHOBKH H BBOAHTb co- 
OTBercTByiomyK) nonpaBKy. JXjis i npoBepKH BocnpoH3BOAHMocTH 
vao6ho noAb30BaTbCH srajioHOM co CKOpocTbio cqeia 2000 — 
3000 hmit/mhh npH AaHHbix reoMerpHqecKHx ycjioBHHX. B KaqecT- 
bc 3T3A0Ha oObiqHo BbiOnpaiOT AOJiroHCHByiUHH H30Ton, HcnycKa- 
k> luhh H3AyqeHHe, no rany h 3HeprHH HanSoAee cxoAHoe c 
H3AyqcHHCM HCCJieAyeMbix oopa3uoB. HanpHMep, npn paOoie c pa- 
AHOaKTHBHblM ({)OC(|)OpOM — P 32 MO3KH0 BOCnOJIb30BaTbCH 3TaJI0- 
hom, n p hto t OB JieH hh m H3 Sr 90 , HcnycKaiomHM OKecTxoe p-H3jiy- 
qeHHe h HMeiomHM nepHOA noJiypacnaAa okojio 28 act. Siajio- 
HaMH Moryr cJiy>KHTb Taicxce ypaHOBbie npenapara, npenapaTbi 
C 14 , Co 60 H Ap. 

B AaHHOM npaicTHKyMe mh OyAeM nojibSOBaTbcn ypaHOBbiM 

3TaA0H0M, KOTopbiS CAeAyeT 'noMemaTb b cTporo onpeAeAeHHoft 
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no3HUHii no oiHouieHHK) k cnemHKy (3 -h no3HUH5i ctojihks 
A-JIH o6pa3UOB). M3MepeHHH STa.TOHa C.'ieAyeT npOH3BOAHTb B 
TeqeHHe 5 MHHyT npn KpaTHocra nepecneTa /c=64. CncTeMaTH- 
vecKHe H3MepeHHH STajioHa (JmKCHpyioTCH b cneunajibHOM. npo- 
TOKo.ie (cm. ynpa>KHeHHe 3). Ecjih pe3y.nbTaibi OTAejibHbix H 3 - 
MepeHHH STa.'iOHa bmxoaht 3a npeAejibi CTarHCTH^iecKoro pa3- 
opoca (cm. HH>Ke) , to sto pacxo*AeHHe aojijkho yvHTbiBaTbca 
BBeflemieM cooTBeTCTByromeft nonpaBKH b noJiyqaeMbie pe 3 yjib- 
raTbi. 

npefleapHTejibHbie CBeAeHHH o CTaTHCTHMecKHx oujMSKax H3- 
MepcHHH. B Aa.ibHt’HuieM 6yACT noKa3aHo (cm. paSoTy M> 7), mo 
C'C. IH 3a BpeMB t (MHH.) COCMHTaHO 11 HMny.TbCOB Iipil H3MCpCHHH 
i\ kthbhocth pa^HoaKTHBHoro npenapaTa, a CKopocTb cneia npn 


'j TOM COCTaBJI neT N = 


umhImuh , to cramcTHMecKaM omnSKa 


oTae,TbHoro H3\iepeHHn ckopocth cneia (cTaH^apTHoe oiK.TOHe- 
hhc) onpe^e.TneTCH Be.THnHHOH ■ 

AnaJiorHHHo, ecvin hihyio HMrnvibcoB cjroiia 3 aperncTpnpo- 

B;1H0 3a BpOMHt,jj (MHH.), TO CKOpOCTb CMeTa c{)OHa ^ 

iiM.nl muHj a craTHCTHnecKan omn&Ka oi;uvibHoro h3mcpchhh cf)o- 

r>. _ / N (J) 

na cociaBjineT McTHHHan cKopocTb cneTa, hbjih- 

loLUancH MepoH a kthbhocth «nHCToro» npenapaTa (6ea cfjona), 
N ii p=N N ^ . 

CTaTHCTHnecKan oiiiHOKa b abhuom c^iynae onpc^ejiHCTCH Bbi- 
pa>KenHeM: 


V° ! 


D"(j) — 


ripHHaAjiejKHOCTH: I. ycianoBKa run a B-2. 2. Chctbhkh 

I) T-25-BOJ4, 2) AC-2. MC-4 hjih CTC-6. 3. rioACTaBKa-Aepsca- 
Te.ib TopuoBoro cqeTHHKa h o6pa3uoB. 4. ZtepacaTeJib mwiHHupH- 
qecKHX cqemHKOB c Cjiokom BrC-2. 5. PaAHoaKTHBHbie npenapa- 
ibi Sr 90 , U 238 , Co 60 . 6. MHJi.iHMeTpoBaH SyMara, AHHeftKa. 7. Ta6- 
.iima npoH3Be,neHHH Ha 64. 
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ynpuMHCHiie 1 

Chat ne cMerHow xapaKTepHCiMKH caMoracnmeroca cnemuKa 
reHrepa-Miojijiepa 

B nacioHiueii paGoie c.ieAyeT chht£> cnernbie xapaKiepHcni- 
KH ABVX CMCTMHKOB : TopUOBOrO CUCT^HKa T-25-EOJI H OAHOro H3 
lUi.uiHZipiiMecKHx AC-2, CTC-6 hjih MC-4. 

BK/uomuoi ycranoBKy Tuna B-2, pyKOBOACTByacb oiiHcanHCM, 
npiiBCACHHbiM B paGoie N° 1, n Aaioi eii uporpeibca b TeneuHe 
10 Miniyr. KpaiiitJCTb nepccucra yciaHaBjiHBaeTCH b nu.no/Kemie 
«()1». I loacoezuimiior cmct'ihk k yciaiioBKC. TopuoBbiii C'leTMHK 
T-2o-bnvI BcraB.ineTCH b imeKcmviacoBbiii cTo;jHK-:i,ep>KaTejii>, 
eMoninpoiiainibin b cehhuobom ao’MHkc. UimtiiupiinevKne caeimi- 

Kii BCTa 3.1 HIOTCH B AoriO.'lHHTlYIbJIblH CT3 H.ia p i lib! fl ACp>K HTtVI b, 

i'fKMiineunbiH c G.'iokom BTC, Koiopbiti iieo6xo;uiMo ii'UK-'iiouim, 
n pit noMoiiui OKpamipoBamibix Kaoeaeii k eooimTeiBvioiiufM 
panneMaM na aaAHeii naue.nn ycraiiOBKii u/ioKa BCII. B.jok 
BTC- 2 c nep/KaiejicM iumiiHApmiecKHx cuotmiikob ii3oupa>Kei' 
ii a pnc. 14. 





Piic. I t. Bjiok BTC-2 c At*p>KaTCJieM muuaiApimecKHX cmcthhkou. 

B aep/KarcMc yk purview cweTMiiK CTC-6; pH aom Jie>KaT (IJHomiihhcblih 
CMCTHIIK AC-2 II CTCKJIHIlHblH MC-4. 

n P k CH5ITHH XapSKTepHCTHKH ^-CneTHHKOB T-25-B4>JI, AC-2 
h CTC-6 nojb3yiOTCH npenapaiOM.Sr 90 , npuneM b cjiynae Topuo- 
Boro cneT^HKa 'npenapai noMemaiOT Ha 6 *k>- no3Humo njieKCH- 
rjiacoBoro CTOJiHKa, a b cjiynae UHJmHApnnecKHx cnemiikoB — 
KJiaAyr HenocpeACTBeHHO na a ji io m h h h e_By io noAdaBKy Aep>Ka- 
rejin noa cepeAHHOH enemHKa. ripn paGoie c ^-enemHKOM MC-4 
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ii 3 MepeHHH npoBonHT c npenapaioM Co 60 aKTHBHOcTbio nopHAKa 
5 MKKiopH. Pa6oia c xaoKAbiM chct<ihkom npoBOAHTCH noo4e- 
peAHo. 

riocAe ycraHOBKH cnemHKa h paAHoaKTiiBHoro ripenapaia 
BK;iioqaK)T TyM6jiep «HycK». Mcaachho Bpaman no MacoBoii 
ctpcakc peryAHTop Hanpn^eHHn, nocTeneHHo noAHHMaiOT nanpH- 
>KCHne Ha cqeTHHKe ao Tex nop, nona HeonoBbie ;ia\!no i n<ii ne 3a- 
MiiraJOT. 3a(})HKCHpoBaHHoe TaKHM oCpaaoM nanpHJKeHne nanayra 
cqera V H o6hmho Bbirne HCTHHHoro, Tax iok nanpn>KeHHe b npnoo- 
pe padeT MeAACHHee, mgm noKa3anHH BOJibTMCTpa. FIooTOMy no- 
()6xoAHMO CHH3HTb HailpH>KeHHC H3 100 — 150 BOJIbT, BbI>KAaTb 2 — 
3 MHHVTbl H onHTb IlOBbllliaTb JiaripJOKCHHC IIOKB HC HaHHCTCH 
cuot b ripufiope. Tohho onpeAcviHB na i ia.ibiioe nanpH/KCHHC \ !P 
BHfincbiBaiOT ero miaqeHiie b rafijiHuy. 

Hbi>KAa b 1—2 MHHyTbi, b reneuHe Koropbix hv>kho BbikYnomrib 
TVMO.’iep «nyCK», COpOCHTb IIOKa3aHMH HCOIIOBblX A3 MIIOHCK II 
yeiaHOBHTb i-iyjiH na MexaiinnecKOM cmctmhkc n ceKVHAoMepe, 
IipiJCTVnaiOT K H3MCpCHHHM MHCVia HMIIYAhCOB IipU \\ n — V H . 
H 3 M G p e H H 51 IipOBOAHT B TeHCHHC 3~X MHHyi. 

noBbiuian Hanpn>KeHHe Ha 50 BOAbT (npu 3 tom pckomuh avot- 
ch ne AOBOAHTb cTpeAKy npnoopa ao hv/khoii otmctkh, ran kbk 
ona caMa npoAOA>KHT ABHXceHHe BnpaBo) n chobh b bi >k a a b 1—2 
MHHyTbi, npoH3BOAHT CAeAyiomee H3MepeHHe. Tan nocTynmoi ao 
tcx nop, noKa hhcao HM.nyAbCOB ne Hamid pe3K0 B 03 paciaTi>. 
Bo H 3 oe>KaHHe nopqn cnemuKa AaAbHemiJHc H3M0peniin cacayct 
II pOKpaTHTb H cpa3y y MeHblH HTb HanpjDKeHHC. 

Xin OpHeHTHpOBKH yKaJKCM, 4T0 HanaABHOC HanpHJKCHHC 
eHCTMHKa T-25-BOJI npeBbimaei 1000 boabt. Hto >kc Kacaeicn 
I'a.ioreHHoro cneTAHKa CTC-6, to oh oi.iHMaeTCH onenb hh3khm 
naqaAbHbiM HanpflHceHHeM, nopHAKa 300 BOJibT. Hostomv npu pa- 
OOTe CO CMCTHUKOM CTC-6 Hea6xOAHMO KpaiiHC OCTOpOJKHO nOBbl- 
iuaTb HanpH>KeHHe b HanaAe niKaAbi BOAbTMexpa. Kpoxie toto, 
A a 5i cqeTHHKa CTC-6 peKOMeHAyeicn chhm3th noKa3aHii5i nepea 
Ka>KAbie 25 boabt. FIocJieAHee othochtch h k cneiHUKv AC-2. 

PeQyAbTaTbi H3MepeHHH 3aH0CHTCH b Tafijiimy 1. 

Ha ocHOBaHHH noJiyneHHbix AaHHbix hy>kho nocipoHTb rpa- 
(J)hkh cneTHon xapaKTepHCTHKH A ah K3>KAoro c i ieT4HKa. no rpa- 
cfiHKy onpeAeAHiOT AAHHy nnaio 1 h hskaoh A b % na 100 boabt 
(cm. 4>opM.yjiy 1). 

Tlpn nocTpoeHHH rpa<J)HKa cAeAyer yqHTbiBaib BeAHHHHv 
ouihSkh Dn, Tan ksk b cHAy CTaTHCTHHecKoii npHpoAH paAHoaK- 
THBHoro pacnaAa SKcnepHMeHTaAbHbie tohkh MoryT SbiTb 3 a Memo 
pa 36 pocaHH BOKpyr hcthhhhx 3HaneHHH cKopociefi cneia. Ha 
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C4CT4HK TMna JV 2 

npenapai K ,$4 
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hhhv cooTBCTCTByioiueH CTcJiHCTHqecKoH oiuh6kh. BblgnpaiOT 
o n t h m ci «n b h 0 c paoonee iianpfljKeHHe zijih Ka>i<Aoro cncmHKa, pvKo- 
BOActByncb coofipajKeHHHMH, npHBe^eHHHMH b onwcaHUH paoo- 
Tbi. 3naqeHHe Vp 3anHCbiBaioT CBepxy Ta i 6jiHUbi h yciaHaB/m- 
BaiOT no LUKa.ie BOJibTMetpa. 


d'npaotcneHue 2 

OnpeAejieHMe (f)OHa 


Hoc/ic y c t a h 0 b«;i c h h h paoonero HaiipHHccHHH Vp iySnpaiOT pa- 
AHoaKTHBHbiH npenapai H3-no^ cnernnKa h npoH3BonnT usMepe- 
u "° rhnuo » 5 MHHyT Onpeaenaror cpeaHioio CKopocTb 

Be.'JHnHHy cTaTHCTimecKoro pa36poca 


cneia 

N — . 

n* 

a 

II 

,/M* 
v 4 

4 

A 



D<J> — 1/ AHanornnHbie H3MepenHn npoBecm nyin ^pyroro 

r *([) 


cnemiiKa. 
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ynpaoiCHeHue 3 

CHCTeMaTMqecKHe H3MepeHHH srajiOHa 

H 3 MepenHH 3Ta.noHa iipoboahtch co chctmhkom T-25-BOJI. 
YcTaHaBviHBaioT pa6oqec nanpHJKeHHe V p . ypanoBbift npenapaT, 
cjiy>KamHH 3TajioHOM, noMemaior Ha 3-to CTaHAapTHyio no3HUHio 
noA cqeTHHKOM. H3MepniOT hhcjio HMnyjibCOB BTajioHa b TeqcHHc 
5 MiiHyT h 3 aieM bhhhcjihiot cxopocTb cqeia. B pe3yjibTaTbi ny>K- 
no BuecTH nonpaBKy na <})oh h BbiHHCAHTb BeAHHHHy cTaTHCTHHG- 

ckoh olhhCkh H3MepGHHa no (j)opMyjie D 3X =+ 

KaaiAbiH npaKTHKaHT na ota c a b h o m a hctc 3aroTaBAHBaGT 
CACAyiomyio Ta'BjiHuy, xoTopyio oh aojihcch sanoAHHTb b tchghhc 
bccx n o c a e Ay k>iuh x npaKTHHecKHx 33 hhthh ncpcA k3>kaoh ohg- 
peAHoft pa6oTOH. # 

T a 6 ji n u a 2 

FI pOTOKOjI BOCnpOH 3 BOAHMOCTH perHCTpaiJHH H3JiyMeHH« 

YcTaHOBKa b-2 .Ns Cmctmhk T-25-B ( I ) Jl .Ns _ — 

ToJiiUHHa okhh CMeiBHKa Mr/cM 2 (ynaaaHa Ha cqeTiHKe). 

V n= BO.IhT. Vp= : BOJIbT. 1 = -• BOJIbT. 



3iajioii U 2: « flotiiUHa .Ns 3 K~ 64; 
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2. 3TajioH ! 
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1. OOH 

2. StajiOH 
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Pesy^bTaTbi H3MepeHHS 4»oHa h aia^ioHa, nojiyHeHHbie b 
ynpaJKHeHHHX 2 h 3 HacToamen pa6oibi, 3anHCbiBaioTCfl b 1-k> 

cTpoKy npoTOKO.na. 
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Ho 0 K 0 H l iaHHn pa6oTbt BbtK^ioqaiOT ycxaHOBKy, He H3Memnt 
ikuo/Kchhh peryjiHTopa BbicoKoro HanpH>KeHH5i. PajiHoa KTHBHbie 
npenapaibi Sr 90 h Co 60 cjjaiOT Jia6opaHTy. 
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PABOTA Jfs 4 

HSy^EHME CMET4HKOB PA3HbIX THFIOB 

KJiaccH(j)HKaiiHH cnenHKOB. CnemHKii HAepHbix 
H 3 JiyHeHHH pa 3 ^e.iHK)TCH: no pe>KHMy paSoTbi — Ha nponopuno- 
najibHbie chgthhkh ii cnemiiKu reftrepa-Mio^^epa; no MexaHH3- 
My pa3pnAa — Ha caMoracniuHecn h HecaMoracHiuHecn; no Ha3Ha- 
MeHHio — Ha cneimiKH MarKoro 6era-H3^yneHHH, HtecTKoro 6eia- 
H3JiyneHHH, aJib^a-HSJiyneHHH,^ -H3AyneHHH, HeftipoHOB, aTOMHbix 
HAep, KocMnnecKHX Jiynen; no KOHCTpyKUHH — Ha UHJiHHApHne- 
CKHe, TopuoBbie h cneunaAbHoro mna (cneTHHKH — 30HAbi, cneTHH- 
kh c «py6auiKOH» aah H3MepennH }khakoctgh, npoTonHbie enema- 
kh, cnemHKH c reoMeipiieii 2k, 4k n Ap.); no nanoJiHeHHio— Ha 
cnemHKH c SnaropoAHbiMH raaaMib BOAopoAOCOAep^KamHMH ra- 
3aMH, Tpexcf)TopncTbiM 6opoM, raAoreHHbie h cnemHKH, HanoAHH- 
eMbie ra3aMH, coAep>KaiUHMH HCCAeAyeMyio paAnoaKTHBHOCTb. 

CMeTHHKH <X-> fS- H y-H3AyHeHHH. B SHOAOrHneC'KHX H CeAbCKO- 
\ 03 HHCTBGHHbTX II C CACAO B a H H H X C npHMeHeHHGM H30TOnOB name 
Bcero hmciot agao c p- h 7 -H3AyneHHHMH, pe>Ke—2t-H3AyneHHeM 
H HCHTpOHaMH. 

B COOTBeTCTBHH C TipHpOAOH H OHepTHeii HAepHbIX HSAyneHHH 
BHAOII3MeHH0TCH KOHCTpyKUHH CHeTHHKOB HaCTHU. 

CuGTHHK p-H3AyneHHH (6hICIpbIX OAeKTpOHOB) AOAJKen HMeTb 

tohkhc cTeHKii bo H36e>KaHHe BHamiTeAbHoro norAomeHHH j3-nac- 
THU. JlJin H3MepeHHH yKeCTKOTO p-H3AyneHHH (c M a KCH M a AbH OH 
SHeprnen p-cneKTpa ot 0,5 msb h Bbirne) npHMeHHiOTCH uhahh- 
A p II H e C K H e CHCTHIIKII, CTCHKII KOTOpbIX H3TOTaBAHBaiOTCfl H3 
HAIOMHHHH TOAIUHHOH 0,1—0,15 MM. Ha T3KHX CMGTHIIKax MO>KHO 
pacloxaTb c H 30 TonaM.H P 32 , Sr 90 , Tl 204 h Ap. OunaKo p-H3nyHemie 
La 4, (E M3KC ”0,256 use) npaKTimecKH y>Ke ne perncTpnpyeTCH 
TniMII CHeTHIIKaMlI BBIIAy norAOIUGIIIIH p-naCTHU B CTGHKaX. 

J1,ah perHCTpamiH Mnnioro p - h 3 a y nen h h , HanpnMep, paAHOH30- 
toiiob C 14 (E MaKC — OH55 mbb) , S 35 (E MaKC =0,167 M3s) , Ca 45 h up. 

naHOOAGG yAOfiHblMII HBAHIOTCH TOPUOBHC CMGTMHKHi H a 3B3 FI- 
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Hble Tax B CBH3H C TeM, HTO OAHH TOpCH, y HHX 3aKpbIBaeTCH TOH- 
KIIM CAlOAHHbIM OKOIUKOM, Hepe3 KOTOpOe npOHHKaK)T B CHCTHHK 
? -4aCTHU,bI. B paflHOMeTpHH o6blMHO npHHHTO BbipaHOTb TOALH.H- 
Jiy nonomaiomero BemecTBa ne b AHHefinbix eAHHauax, a b gah- 
linuax nOBepXHOCTHOH I1AOTHOCTH (r/CM 2 , Ml7CM 2 ). 3 t 0 CBB3aHO 
c ocodeHHocTHMH norAomeHHa HflepHbix H3JiyneHHH (cm. pa6o- 
Ty Ns 9) ; B TopuoBbix caeTaHKax oOhhho npHMeHaeTca cAioAa 

TOJI1UHHOH 1() — 20 MHKpOH, HTO COOTBCTCTByeT IIOBepXHOCTHOIf 

njioTHocTu npuMepno 2,5 — 5 mt/cm 2 . B caeTHHxax c rasoBbiM Ha- 
HOAHCHHCM npH aTMOC'(J)epHOM A3BACHHH (HanpHMCf), B CHCTHH- 
xax Tuna T-25-BOJ1) yAaeTca npHMCHHTb SoAec TOHKyio cAK>Ay, 
or 1 ao 2 mi7cm 2 . Taxoe tohkoc okouiko nponycxaeT okoao 75% 
P-nacTHU paAnyrjiepoAa. ToppoBbie chcthhkh c tohkoh caioaoh no- 
3boajik)t TaxjKe perHCTpnpoBaTb a-H3AyqeHne h, kohchho, c ycnc- 
xom MoryT npHMeHHTbCH aah BiecTKoro P-H3AyneHHH. KoHCTpyx- 
THBHO TOpUOBbie CHCTHHKH BbinOAHHKDTCH B BHAe MCTaAAHHeCKOTO 
(oCbiano H3 HepAiaBeromeft ctbah) uhahhap 3, BHyTpeHHaa no- 
BepxnocTb KOToporo HHKeAHpyeTca a-ah yMeHbineHHH if>0T03(})'(j)eK- 
ia c KaTOAa. UeHTpajibHun aAexTpoA — BOAb(J)paMOBaa HHTb toji- 
ihhhoh 0,1 — 0,15 mm ynpeiLnaeTCH b ctckahhhoh toaobkc, koto- 
paa BCTaBAaeTca b BepxHioK) aacTb UHAHHApa h repMeTH3HpyeTca 
npn noMomn cneunaAbHoro KAea. K BbiBOAy hhth nprniaH- 
BaeTca BucoKOBOAbTHUH KOAnaaoK, a hhjkhhh kohch, hhth b caeT- 
nHKe oKaHHHBaeTca ctckahhhoh .6ycHHKOH. ,n,AHHa h AnaMeTp 
UHAHHApHHeCKHX H TOpHOBbIX CHeTHHKOB BapbHpyiOT B IHHpOKHX 
npeAeAaX, OT HeCKOAbKHX MHAAHMeTpOB AO HeCKOAbKHX CaHTH- 
MeTpOB. B 33BHCHMOCTH OT paCCTOHHHH MeJKAy HHTbK) H' K3TO" 
Aom, a TaKJKe ot cocTaBa nanoAHHiomeH caeTHHK ra30Boft CMe- 
ch H3MeHaeTca h BeAHHHHa HanpaweHHH. Heo'SxoAHMoro aah pa- 
GoTbi caeTaHKa b o6AacTH refirepa. CaeTaHKH, pa6oTajoutHe c 
a proHOBo-cnHpTOBbiM. HanoAHeHHeM npn abbachkh ~ 100 mm Hg 
TpeSyioT Hanpax<eHHH nopaAKa 800 — 1100 BOAbT (caeTaHKH rana 
AC-1. AC-2, CBC-1, cepHH MC, BC). 

CaeTaHKH, HanoAHeHHbie reAneM h napaMH cnnpTa h acfrnpa, 
npH aTMOc4)epHOM a3bachhh, Tpc6yK)T pa6oaero HanpaareHna 
okoao 1300—1500 BOAbT (T-25-BOJI). 

OTACAbHO ctoht Tax Ha3biBaeMHe rajioreHHbie caeTaHKH. 
OKa3biBaeTca, hto AoSa'BKa k aproHy hah Heony He3HaaHTeAbHbix 
KOAHaeCTB (0,1%) T3KHX AByX3TOMHbIX ra30B, Kax Ck HAH Br 2 , 
He TOAbxo CHH*aeT paSoaee Hanpa*eHHe caeTaHKa, ho OAHOBpe- 
MeHHo H3MeHaeT xapaKTep pa3paAa b caeTaHKe, Rejiaa HMnyAbc 
oAHOCTyiieHaaTbiM. Pa‘6oaee HanpajKeHHe aah raAoreHHbix caeT- 
hhkob cocraBAaeT okoao 400 BOAbT. Hn3Koe pa6oaee Hanpaace- 
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HHc AtYiaeT 3 TH CMGTHHKH OMeHb y/lOOHbIMH 3-fla H 3 MepeHHfl B HO' 
cxauHOHapHbix, noneBbix ycjiOBHax, h6o b naaeCTBe HCTomnixa 
nmanHSi, ajih c i igtmhkob mojkho Bocnonb 30 BaTbCH (jaTapeeii. Oa- 
HocTyncHaaTbift xapaxiep pa 3 pa,o,a 'B rajioreHHbix caemHKax ne 
cBa 3 aH c pacnaAOM MOJieKyji npHMecn noaTOMy cpox c.iywQbi 
3 thx caemHKOB HeorpammeH. O^Hano rajioreHHbie caeTMHKH HMe- 
iot cymecTBeHHbiH HeaocTaTOK: KopoTKoe iuiaTO cneTHon xapax- 
TepHCTHKH C SoJlblUHM HaKJIOHOM (CM. pa6oTy JMs 3). B HaCTOH- 
mee BpeMa oTGaecTBeHHOH npoMbiuuieHHOCTbio BbinycKaeTca He- 
CKOJibKo thiiob uHJiHHflpHuecKHX h TopuoBux raJioreHHbix CMeT- 
VIHKOB (CTC-1, CTC-5, CTC-6, CBT-7, CAT-7 h ap.) ; 

Bchkhh P-chcthhk perHCTpHpyd TaioKe H^-Jiy™. O^uaKO 60- 
;ice 3(|) (J)eKTHBHbiMii b cJiynae ^-.ly^efi HBJiniOTCfl c^ctmhkh c toji- 

CTbIMH CTeHKaMH. H3BCCTHO, HTO 7-H3JiyqeHHe Henoepe^GTBeHHO 
HC npOH3BOAHT HOHH3aUHII. B03M0>KH0CTb peFHCTpaUHH CHeTHH* 
KaMH 7 -H3JiyHeHHH oSycJioBJiena TeM, hto 7-KBaHTbi, norjiomancb 
b BemecTBe Kaio^a cnemHKa h (3HanHTejibHo Menbiiie) b ra3e, 
B blf)HBa K)T BTOpHHHbie 3/TeKTpOHbI B pe3y,?7bTaTe 3-X B03MO/KHbIX 



Pnc. 15. 3aBHCHMOCTb 3({)cJ)eKTHBH0CTn ( £%) Y'CqeTHHKOB or 
^neprHH Y-H3„ T iyqeHHfl (h v n Mr) ft) n Maiepnajia Kam/ia ortTHMaJTb- 
IIOH TOJimHHH. 

MGX3HH3MOB: (JjOTOS^'tJjeKTa, KOMnTOH-3C}>4»eKTa H o6pa30BaHHa 
nap (ajieKTpoH a no3HTpoH). reHepnpoBaHHbie 7 -KBaHTaMH bto- 
paqMbie a.neKTpoHbi, nonaaan b qyBCTBHTeabHbiii ootiGm caemriKa, 
BbISbIBaiOT pa 3 paa. 3(f)4^KTHBHOCTbro CMGTMHKa no OTHOIIICHHK) K 

4 to 
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"* - 4 yiiaM Ha 3 biBaercH OTHonieHHe qHCJia pa 3 paflOB, Bbi 3 BaHHbix b 
cqerwHKe, k HHCJiy j -kb 3 htob, npomefluiHX sa to xe BpeMH Mepes 
noaepxHocTb xaro^a cnenwKa. B cnjiy roro, mo T -KBaH T bi cjiatfo 
norjiomaioTCfl b semecrBe, cweiHHK 6yMT perncrpHpoBarb jihiub 
H eooJibiuoe mhcjio npome/wiHx nepe 3 . Hero KBaHTOB. ZlpyrHMH 

CJI0B3M.H, 9<H»eKTHBH0CTb CTeTHHKOB K V^aM OHeHb M3Jia. 
nOBbHUeHHH 3(jMj)eKTHBHOCTH K J -HBJlyweHHIO CTeHKH CHeTHHKOB 

aejiaioTCH 6ojiee tojicthmh— bto yBejiHiHBaeT Bbixoa btophwhhx 
ajieKTpoHOB Bnyrpb cneTHHKa. OflHaKo m/imHHa KaTo^a orpaHH- 
HHBaeTCH AJiHHofl MaKCHMajibHoro npo6era BTOpHHHbIX 3JieKTpo- 
HOB B flaHHOM BemeCTBe. Ec.IH TOJimHHa CTeHOK npeBOCXO^HT 



" 3 


Phc. 16. KoHCTpyKUHH CHemHKOB refirepa-MKwi.riepa: a— UHJiHHApimecKHH co 
CTejOIflHHfcIMH CTeHKaMII: /— creKJISIHHblH 63JIJIOH, 2— KOJlna^KH (BblBOabl) flJIB 
BKjiio^eHHH b uenb, 3 arioA (BOJibcJjpaMOBaH HHTb), 4 — xaTo^ (MeiajiJiHqecKHfi 
UHJIHHAp) , 6 — UHJIHHApHHeCKHH C 3JII0MIIHH6BUMH CTCHKaMH: /- — ajUOMHHHGBblH 

oajuiOH (KaioA) TOjimuHOH 0,15 mm, 2 — BbiBOAbi (KOJinaqKw), 3 — anoA, 4 — H3o- 
^npyioiuaB cTeKJiHHHaB rojiOBKa; e — topudbmh c^er^HK: 1 — TOHKan cjiioAHHan 
MeMOpaHa, 2 -~ MOJina^KH (bhboau), 3 — HHTb (aHOA), 4 — M&TajijnmecKHH mi- 
JIHH AP (KaTOA), 5 CT0KJIHHHHH CaJIJIOH, 6 — CTeKJIHHHafl GyCHHKa. 

3Ty BejiHMHHy, Ha^HHaeT HrpaTb pojib norjiomeHHe BTopnHHbix 

3 ^ 4 . KT ^ 0H0B B CTeHKax cl ^THHKa, HTO npHBOAHT K yMeHbllieHHK) 
3(p(peKTHBH0CTH. 3$(J)eKTHBHocTb perHCTpauHH T-jiynefi noBbi* 
IHaSTCH C yBCcTHHeHHGM aTOMHOTO HOMCpa Z BemeCTBa KHTOAB 
CHGTHHKa H 3aBHCHT OT 3HepTHH ']f-H3JiyijeHHfl. 3 tH 33BHCHMOCTb 

H3o6pa5KeHa Ha pnc. 15. OnTHMajibHan TojimHHa Karova onpe/ie*- 
JineTCH c yneioM sthx cj^aKTopoB. npoMbiuiJieHHbie cneTHHKH raM- 

Ma-H3JiyHeHHH, K3K TipaBHJIO, UHJIHHApHHeCKHe H HMeiOT CTeKJIHH* 
Hbie CTeHKH. BHyTpeHHHH noBepxHOdb CTeK.na noKpbiBaercH rrpo- 
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ikuhlhhm c.ioeM i' p a 4> it t a , mpah h.'ih BOJibtjjpa.ua (ccpnii I C. A4C 
H BC). 34)4>eKTIIBHOCTb o6bIMHb!X CMCT^HKOB K '.'-.TyMMM C 'illCpTH- 
cii ricpsiAKa 1 mss iic npcBbiuiacT 1%. 

Phc. 16 nojicsiacT kohctpvklihh HH.inHapH'iecKnx n TopuoBoro 
cqeTMHKOB. Ha put-. 17, 18 H 19 npiIBOjCHbl (])OTOrpa4)lIH CMCTMH- 
KOB pa3HbIX THIIOB. 



Piic 17 OiemuKH raMMa-H3Jiy i icHHH. Cjieua Ha- 

nnauo: cTOKJisiHHbie aproHocniipTOBbie cqeimiMi c 

mo/uiwm k a to.ho M MC-9, MC-7, MC-6, MC*4, ra- 


rrArou u 


fnf'TUHK M 


OieTMHKH reftrepa-MiojiJiepa name Bcero npHMeHHiOTCH aJia 
perncTpauHH nf “H3Jiy l ieHHft. C noMOiUbio nponopunoHaJibHbix 
CHeTHHKOB yA06H0 peTHCTpHpOBaTb tt-^aCTHUbl H3 4)OHe p ** *)[ H3 
qyqCHHH, nOCKOJTbKy HOHH33UHH OT OAHOH 'HaCTHUbl BO MHOrO 

as GoJibiue, hom HOHH3auHfl 



Pnc. 18. CqeTMHKii JKecTKoro 6eTa- 
n3Jiy i ieHHH. 

Bnu 3 y: rajioreHHbiii cqeiqHK c Kaio 
;1 om ii3 nep/KaBCiomeii ctsjih CTC- 6; 
eeepxy: rajioreHHbiii cqemHK CTC-j, 
ajnoMHHHeBbie cnemuKii c aproHo-cnnp- 
TOBbiM HanojniemieM AC-2, AC-1.* 


ox ObiCTporo a.ieKTpoHa. TUa 

perHCTpaumi * -H3JiyMeHHH 
lipHMCHBK)TCH TOpUOBbie CMeT- 
i| H 1< H C TOHKOH CJHOZIOH 

(CAT-3, CAT-4, CAT-5, 
CAT-7); HeKOTopbie H3 hhx 
HM eiOT rajioreHHoe HanoJiHe- 
HHe. C4exMHKH THna T-25- 
BOJI b KOMn.neKTe c yeraHOB- 
koh B hjih B-2 MoryT pa6o- 

TaTb H B npOnopUHOHaJIbHOM 
pe>KHMe. Rjin 3Toro Hanpn>Ke- 
HHe Ha cneTHHKe ycT3H3BJiH- 

BaeTCH npHMepHo na 100 


* CqemHKH Tuna AC-1 h AC-2 3 
( npuMen . aeropa). 


HacTOBUiee BpeMfl chath c npoHBBoncrBn 
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B0,ibT HH*e HanpHJKeHHH Hanajia cnera b o6jiacTH reftreoa B 
c ^ ,t|ae cveniHK perHdpHpyeT a-qacTHuu h He pearnpyer 
na p- h T-Ha^yneHHe (cm. pagory Ns 2, ynp. 2). P Py 
4-an perncTpauHH MejweHHbix Hefh-poHOB TaK>Ke Hcnojibavm 
ch nponopuHOHa^bHbie cve^HKH. riocKOAbKy HeHipoHH He 1 b m- 

lOTCH HOHH3Hp yl 01UHMH H3CTHU3MH, HX perHCTpaUHH BeAdCH HO 

P e?KUH e H HbIM qaCTHUaM ’ “““a»nu,M P B 

r>B ,0 +on 1 — *• 3Li 7 -f-2He 4 . 

n!u! BMHICa B TaKHe cqeTlI HKH b BHAe ra3a Tpex(j)TopHCToro 60- 
pa HJIH B BHfle TBepaoro nOKpbITHH KaTO.ua. 

o_ , qeTlIHKH cneuHa.TbHHx thfiob: npoioHHbie, c reoMerpHefi 
- s h ap. paccMaTpHBaioTCH HH>Ke, b cooTBercT'ByiomHx pa6o- 
tax HacTonmero npaKTHKyMa. 



f 1 “C; „ 19 - C.MGTmiKii MnrKoro CeTa-H3Jiyiiennn. TopuoBue cieTtriiKn- 
2 " 5-MCT-l«; 4 ra.TorcHubiH CBT-7; 5 h 6-T 25 BOJI- 
7 T-20-BO/I; 8 T-60-BOJ1. OieT-msui T-EO/I, nanoaHemiue cMecbio 
re^nin, anbionoro cunpTa n aaanuionoro 3(J>Hpa npn aTMoctbepHOM nan- 
jichiiii, pa3paCoTaHbi n BbinycKaiOTCH b TCXA* 


3(})«J)eKTHBHOCTb CieTMHKOB. 3 tp '(j) e K T H B H O C T b IO C H e T- 

11 h k a Ma3biBaeTCH BepoamocTb perHCTpaUHH npoHH3biBaromero 
CHeTHHK H3.nyiieHH5I. 

non 3 (J)(})eKTHBH 0 CTbK) CHeTHHKa Kp-HaCTHUa.M 

(h apyruM 3 a p ji > k e h h bi m HacTHuaM) CTieayer noHHMaib oTHorne- 
hhc HHC.ia MacTHU, BbisBaBUJHx pa3 P HA. k HHCJiy qacTHU, nonaB- 
1UHX 3a TO me B P eM5i B pa6oHHH o- 6 -beM cweTHHKa. KaK vxe vKa- 
3bIBa.T0Cb) 3lj)(|)6KTHBHOCTbK) C H e T H H K 3 K T-JIVUM 
Iia3blBaCTC5l OTHOUICHHe HHCJia pa3p51JlOB, BbI3BaHHbIX B CHeTHHKe 
K 1HC.T} K B3HTOB, n P OUJe,HLLIHX 33 TO >Ke B P eM5I He P e3 HOBepx- 


••• ABTOpaMlI KOHCTpVKUlm CMCTmiKOB T-BdJ.H finjIfUOTCJI C 
U ®ypMaii. B. B. CaeBiiw, B. r. rie.iHw h A. H. Cmhphob. 


Ue^Huxen, 
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Hodb KaTo^a cqemHKa. OSbmHbifi cqemnK perHCTpapyeT npai<- 
THHecKH Bee a^eKTpoHbi (h no^aBHo, 6 ojiee TflJKejibie 3 apn>KeH- 
Hbie qacTHUbi), nona^afomne b ero MexciiyajieKTpoAHoe npocipaH- 
ctbo. HeM Combine aaB.ieHHe ra3a BHyTpn cneraiKa, TeM OoJiee 
BepoHTHOCTb perncTpauHH npHC-iiixcaeTCH k 100%. TXjih noJiyqe- 
HHH 3fj)(J)eKTHBH0CTH B 99% B CWemHKaX, HanOvTHeHHbIX aprOHOM, 
HeofixoaHMo oSecneqHTb ^aBJieHne b 120 mm pt. ct. CaMoracn- 
IlUieCJI CHCTHUKH, KaK npaBH^O, HMeiOT 100% 3(}d4)CKTHBHOCTH k 
? ~ q aciHua m. Hhoitu b cneTnuKax Teiirepa 3 (f)(J)eKTHBHocTb k 
3 -H3jiyqeHHio MomeT HecKOJibKO npeBbiiuaib 100% 3 a cmct cio>k- 
Hbix HM.nyXIbCOB (cm. paSoTy 3). Scf^eKTHBHOCTb CHCTHHKa MO- 
>KCT H3MCHHTBCH CO BpCMCHCM H TeMnepaTy pOH. 3(J)(|)eKTHBH0CTb 
T -CqeTHHKOB B COTHH II Sa>Ke THCJIHH pa3 MeHbllie 3(j>({)eKTHBH0- 
CTH P-CMCTMHKOB. JJ..T 51 OO.TblllHIICTBa 7 - CHCTHIIKOB 3T0 BG/IHHIIHa 

iiopMKa 0,1 — 1% (cm. pnc. 15). npnnnHbi stoto 6bum paccMO- 
rpc Hbi Bbime. HanoMHHM, mo ^a>Ke xm ;uhhoto cneTHUKa sc})- 
(|lCKTHBHOCTb ptTHCTpaLUI H 7 -KBaHTOB HC OCT3CTC5I nOCTOJIHHOH, a 
3aBHCHT OT 3HCpTHH *f "H3..Ty i ieHHfI. 

B oTJiHHHe ot 3(f) cj) eKT h b h octh cqemiiKa bboahtch noHHTHe 

3(|) (j)CKTHBHOCTH CHeTa. lloA 3 cj) (f> e K T H B II O C T b K) C M C T 3 JIIO- 
6 oro paAHoaKTHBHoro H3<iyqeHHH no^pa3yMeBacTCJi oiHouieHiie 
l iKc. r ia 3apeniCTpHpoBaHHbix HMnyjibcoB k nonnoMy HHCJiy nacTHU 
(II.TH KBaHTOB), HCnyCK3CMHX 3a 3T0 >KC B p C M 51 p a A H O a K T H 3 H bl M 
(>6pa3U0M. 34>$eicTHBHocTb CMCia onpeacvnieTCH CBoflcTBaMH H3- 
-lyqeHHH, rco m eTp hh gckhm h ycjioBHHMH oiibua, BbioopoM cnemii- 
K3 h perHCTpHpyiomeH yciaHOBKH h apyniMH cfiaKTopaMii. Ec;ih 
pa^HoaKTHBHbiH o6pa3eu pacnoJioHceH Aajiexo ot cqemHKa, to b 
cmctmhk 6 vact nonaaaTb .thuib neGojibinan jxoak h3.tvhchhh, hc- 
nycKaeMoro o 6 pa 3 UOM. Ecjih pajiHOH30Ton HcnycKaeT 13 -H 3 Jiyqe- 
HHe Ma.ToA 3HeprHH, to 3HaqHTeJibHaH qacTb {3 -qacTHii 6 yneT no- 
rjiomcHa b caMOM o6pa3ue, cnoe B03^yxa mokav oSpaauoM h 
cqeTMHKOM h, naKOHeu, b CTCHKax caworo cqeTHHKa. HaJimine 
noA. r to>KKH no a. oopa3UOM TaK>Ke bjihhct na vcjiobhh perncTpauHH 
P -nacTHU (o 6 paTHoe paccenHne) , h stot scfcfeKT 33 bhcht ot 3 Hep- 
THH qaCTHU, TOJIIUHHbl H aTOMHOTO HOMepa nOJJIOJKKH. ripn OOtTb" 
I.UOH CKOPOCTH CHeTa (SoJIbUJOH HHTeHCHBHOCTH H3JiyHeHHfl) He 
Bee nacTHUbi, nonanaiomHe b cqeTHHK, ycneBaiOT perHCTpnpo- 
BaTbCH CneTHOH yCiaHOBKOH. 3 to CB5I3aHO C TBK Ha3bIBaeMbIM 
pa3pemaiomHM BpeM.eHeM cneTHHKa («MepTBoe BpeMH») h pern- 
CTpHpyiomeH cxeMbi. YcTaHOBKa «npocnHTbiBaeT» HexoTopyio 
nacTb nacTHU. HaKOHeu, 34 )^eKTHBH 0 CTb cnera BKjnonaeT b ce 6 n 
TaiOKe H 3(f)tJ)eKTHBH0CTb CHeTHHKa, 0 KOTOpOH ynOMHHa.TOCb Bbl- 
me. 3 to ocoSeniio nponBnneTCH nppi perncTpauHH 7 -H3JiyqcnHH. 

- r )3 
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B -uhibHeHiiieM Mbi ocraHOBHMCH noApooHo h a H3y L ieHHH pa 3 JiHn- 
HblX (})aKTOpOB, BJIHHIOIUHX Ha pe3yJIbTaTbI HSMepeHHH, nOCKOJIb- 
Ky 3TH BOnpOCbl HBJIHiOTCH UeHTpaJIbHbIMH RJ TH BCeft paAHOMG- 
rpHH. 

ripHHaAJie>KH 0 CTH. 1. y ciaHOBKa THna B-2. 2. CqeiHHKH 

T-25-BOJI, MC-4 (MC-6), AC-2 (CTC-6). 3. /I,ep>KaTe«Jib uhjihh- 
ApiniecKHx c l iemHKOB c yen ji h T eji b h o h to-tiobkoh «BFC». 4. Sja- 
aoh U 238 . PaAHoaKTHBHbie npenapaTbi C 14 , P 32 (Sr 90 ), Co 60 . 

WtipaoKneHue 1 

OnpenejieHHe OTHocHTejibHow 3(J)(|3eKTHBH0CTM pa3Hbix 
CMemHKOB K pa3JlHMHbIM THnaM H3JiyHeHH5l 

rio.A TepMHHOM «0 T II O C H T e .1 b H a H 3 cjb (j) C K T H B- 
H O C T b» 3ACCb nOHHMaeTCJI Til HJIH HHafl CHOCoOlIOCTb pa3HbIX 
cneTHHKOB penicTpHpoBaTb pa3jmnHbie H3.Ty i ieHHH. ZtpyrnMH cno- 
B3MH, pcqb HAeT O HaHOOJiee paUHOHaJIbHOM Bbl6ope CMeTHHKa 
npHMeHHTe^bHo k H3JiyqeHmo onpeAeneHHoro THna h 3HeprHH. 

FlocJie BKjnoneHHH ycTanoBKH Heo6xoAHMo ee nporpeib b tc- 
ncHHe 10 MHHyT. ydaHOBHB Ha cneTHHKe T-25-BOJI pa6onee 
nanpn^eHHe V p , HaiiAeHHoe b paSoTe Ns 3, npncTynaiOT k H3M.e- 
peHHHM 3TajioHa h <j)ona. HsMepeHHn npoBOAHicn b TeneHiie 5 

MHHyT H pe3yJIbTaTbI (j)HKCHpyiOTCH B npOTOKOJie BOCnpOH3BOAH- 
mocth (cm. paSoTy N° 3), 

3areM nepexoAHT k H3MepeHHHM aKTHBHocm npenapaTOB 
C 14 , P 32 (Sr 90 ) h Co 60 . KaiHCAbiii npenapaT ycTaHaBJiHBaeTcn na 
6 nojiKy cTOJiHKa h H3MepHeTca b Tenerme 5 MHHyT. H 3 pe3yjibTa- 
tob H3MepeHHH CKopocTH cneTa c, T ieAyeT BbinecTb (})oh. Plocne 
pa6oTbi c TopuoBbiM cneTHHKOM nepexoAHT k uhjihhaphhcckhm 
CneTHHKaM, KOTOpble yCTHHaBJIHBaiOT B COOTBCTCTByiOmHH Aep- 
>KaTeJib (nax b pafioTe Ns 3). Ha cneTHHK noAaiOT pa6onee na- 
npn>KeHHe, a ecJiH oho HeH3BecTHo, onpeAejiniOT Hanajio cneTa h 
pa6oTaioT npn HanpaxceHHH V p — V H +50 BOJibT. FIpenapaTbi 
noMemaiOT Ha paccTOHHHH, npH&JiH3HTejibHo coBnaAaiomeM c 
paccTOHHHeM b cjiynae TopuoBoro cneTHHKa. Hy ih stoto mojkho 
n 0 Ab 30 BaTbCH nOACTaBKaMH. 

H3M.epeHHB aKTHBHocTH 'npenapaTOB C 14 , P 32 (Sr 90 ), Co 60 h 
cf)0Ha b cjiynae nHJiHHApHnecKHX cnemHKOB TaioKe nposoAHTcn 
b TeqeHHe 5 MHHyT. TaKHM o6pa30M rpefiyeTcn H3MepHTb'3 npe- 
napaTa Ha k3>kaom H3 Tpex THnoB cqeTHHKOB. Pe3yjibTaTbi H3Me- 
peHnfi 3anncbiBaioTCH b TaSAHuy 1. 

H3 pe3yAbTaTOB H3MepeHHH CKopocTH cneia cjieayei Bbmecib 
cooTBeTCTByiomne 3HanenHH 4)ona. nojiyneHHbic Aamibie (N-— 

5 1 
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X (Jj ) zuh TopuoBoro CMcmHKa T-25-BOJI npHHHMaiOT 3a eAwnn- 
uy ( 1 , 00 ). 3naqcHHH, naH^eHiibie A7ifl Apyrnx cqemiiKOB, otho- 
cht k cooTBeTCTByiomHM pe3yJibTaiaM, noJiyqeiiHbiM npn homo- 
ihh cqeTHHKa T-25-E<$Jl, w onpeaeJifliOT oTHocHTejibHyio 3(})4 )ck- 
THBHOCTb, KOTOpyiO 3aHOCHT B TaQjIHUy 1 B KJieTKH, OTMeqeHHblC 

snaKOM «X»- 

Ha ocHOBaiiHH AaHHbix Tao.iHUbi 1 cyAHT o naHooaee pauno- 
na.nbHOM Bbr6ope eqemHKa HJin Ka>KAoro THiia hs.tvmchhh. 


WnpaoiCHeHue 2 

Ka>KAbiti IipaKTHKaHT 3H3KOMHTCM C HMdOIUHMHCH B JiafiopH- 
TOpHH C l ieT l UiKaMH 2-, r>- H f-HBAyqCHHH H H3y i iaCT HX KOHCTpyK- 
UHK). 

JU-lTEPATyPA 

t. C. K O P (j.) «C l ieT t bIKIl 3.ieKTpOHOB Jf HZiepHblX m a CTH U». HJ1, 194/. 

2. A. B. A M H T p H e D «r230pa3pH4Hble CMe-TMHKM HOHH3HpyiOm.il x i iac- 
thu. ^Kypnaji «ripH6opbi h TexHHKa 3 KcnepHMciiTa» JNT° 2, 1957, H3a. AH 

CCCP. 
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PA50TA JNIb 5 

OnPEflEJlEHHE «MEPTBOrO» BPEMEHH CMETHMKA. 

yn et nonPABKM ha meptboe bpema 

Pa3peujaK>mee BpeMH cmcthoh ycranoBKH. Flpoueccbi peni- 
cipauHH nacTHUbi h B03BpameHHH annaparypbi b jicxoahoc co- 
CTOHHHC 3aHH\iaiOT KOHeHHOC Bpe.M-Jb B npO^O/DKCHHC KOTOpOFO 
yciaHOBKa nccnoco6Ha k cneiy ^pyrnx nacTHn. 

MnHHMa^bHbiH HHTepBaJi BpeMCHH Mexay A'ByMfi nocjiejioBa- 
TCJIbHblMH HMny^bCaMH, npn KOTOPOM OHH COCMHTbIBaiOTCH pa3- 
ACJibHO, Ha3biBaeTCH p a 3 p e in a to m h m b p e m g h e m. 

HaJiHHHe y cneTHofi yciaHOBKH KOHeMHoro pa3peuiaiomero 
BpeMeHH npHBo^HT k TOMy, mo npn 6o;ibmoH cKopocm cneia iie- 
KOTopoe KOJiimecTBo qaciHU He 6y^ei 3aperHCTpHpoBano. C sthm 
O 6 CTOH T OJIbCTBOM HCOSXO^HMO CHHTaTbCH H yxieTb npaBHFIbHO 
BBOAHTb nonpaBKy Ha «npocneTbi» npn o6paooTKe pc3VMbiaTOB 
H3MepeHHH. 

B ycTaHOBKax jxsin perncTpamui pa^noaKTHBHoro H3nyMeHiui 
iinepuHeft ofijia/iaiOT cJie^yiomHe sneMeHibi: c i iemHK, nepec L iei- 
Hb Ml np»6op h 3JieKTpoMexaHHHecKHH HyMepaTop. 

y cjiobhmch b ^ajibHefimeM TepMHH «pa3pemaK)mee b p e m h » 
OTHOCHTb K CHeTHOH yCTaHOBKC B UeJIOM, a COCTaB.THIOmHe ee 
3JieM0HTbI XapaKTepH30BaTb TepMHHOM «M e p T B O e B p e M H». 

TaKHM o6pa30M, pa3peuiaiomee BpeMH ycTaHOBKii r -t bkjiio- 
L iaeT. b ceoH MepTBoe BpeMH cneTMHKa ^ CM , MepiBoe ( BpeMH nepe- 
cqeiHOH cxeMbi T ac h MepiBoe b p c m n 3 , h e k t p o m e x a h h t i o c k o f o 
c i ieTHHKa (pcjie) t p 

1T C'I “f~ ~IIC 

MeM MeHbiue pa3pemaiomee BpeMH scefi ycT bhobkh, TeM 
oojibine ee nponycKHan cnocooHocTb, hjih «p a 3 p e m a io m a h 
cn o c o 6 h o c t b», xapaKTepH3yeMaH m a kch m a ji bH bi m hhcjiom 
nacTHU, perHCTpapyeMUx 6e3 npocneTOB b ejXHHHuy BpeMeHH. 

MepTBoe BpeMH caMoracnmerocH cneTHHKa npH6jiH3HTe;ibHo 
paBHo 2 — 5- 10~ 4 ceK. nepecHeiHan cxeMa no3BonHer perncipH- 

[)7 
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poBaTb nocTynaiomHe Ha ee bxoa HMnyAbCbi, pa3AejieHHbie hh- 
TepBa;ioM 5* 10" 5 cex. (aah ycTaHOBOK THna B h B-2). MepTBoe 
BpeMH 3,iei<TpoMexaHHHecKoro cneTAHKa paBHO M0“ 2 ceK., 
to ccTb MexaHHHecKHfi HVMepaTop cno€o6eH nponycTHTb jinuib 100 
HMnyjibCOB b cexyHAy. O^HaKo sto cnpaBeAAHBo TOJibKo npH 
yc.TOBHH paBHOMepHoro nocTynjieHHH HM'nyAbcoB. B npoTHBHOM 
CAynae ero paGpemaiomaH cnocoQHocTb yMeHbmaeTCH. 

Ecjih ycTaHOBKa paSoraeT 6 e 3 nepecneia ( k —-\) 9 to ochob- 
na>i rioTepa b -cneTe qacTHU npoHcxo^HT BCAeACTBHe hhopuhh Me- 
xaHmiecKoro nyMeparopa (HanOoAbmee MepTBoe BpeMH). IlpH 
nepecAere Ha 64 ( k ~ 64) AacTOTa nocTyruieHHH HMnyjibCOB Ha 
\i e x a h h 1 1 e c k h fl cactahk pe3K0 naAaeT, h, KpoMe stoto, ohh rio- 
CTynaioT 6 oAee paBHOMepHo. B 3tom c.iyAae ! 6jiok BCn (nepc- 
CMeTHblH npiioop H 3JieKTpOM.exaHHHeCKHH CAeTAHK) n03B0JIHeT 
perHCTpnpoBaTb upaxTHAecKH 6e3 ripocAeroB no 6400 HMnyjibCOB 
b cexyHAy (64X100), nocTynaiomHX or CAeTAHKa renrepa-MiOA- 
.iepa Ha bxoa nepecqeTHoro ycTponcTBa. 

Flpn Hcnojib30BaHHH MaxcHMaAbHoro nepecneTa pa3pemaio- 
man cnoeoSHocTb Been ycTaHOBXH 6yAer y>xe uejinxoM onpeAe- 
ahtbch MepTBbiM BpeMeneM CAeTAHxa FeHrepa-MK)AAepa. 

Hjih toto ATo6bi BbiHHCJiHTb nonpaBKy Ha npocneTbi h BHecTH 
ee b pe3yjibTaTbi H3MepeHHH, HeoSxoAHMo onbiTHbiM nvTeM onpe- 
ae;iHTb MepTBoe BpeMH AaHHoro CAeTAHxa, 3aBHcnmee b cboio 
ouepeAb ot pnjxa npHAHH. 

MepTBoe BpeMH caMoracmueroca CMemHKa refirepa Miojuie- 

pa. MepTBbiM BpeMeneM cneTmiKa T cq Ha3biBaeTCH BpeMH noJiHon 
HenyBCTBHTeJibHOCTH noc.ie perHCTpaunii oTCAeTa, b TeneHne xo- 
Toporo caotahk He MOHter pearnpoBaTb na HOBbie axTbi H0HH3a- 
Uhh, iipoHcxo^HLune BHyTpH ero oS'beMa. 

ZlpyrHMH GJioBaMH, noA T cq noHHMaeTCH to BpeMH, b Tene- 
•HHe KOToporo b CAeTAHxe soo 6 me HeB03M0>KHa BcnbiuiKa caMO- 
eTOHTeJibHoro pa3pH£a. 

HanoMHHM, ato nocjie oxoha3hhh 3kthbhoh CTaziHH pa 3 pHAa 
B CACTAHXe HanpHJKeHHOCTb SJieKTpHHeCKOPO nOJIH OKOJIO HHTH 
naAaeT ao MHHHMaAbHoro SHaneHHH, npn kotopom HeB03M0>KH0 
06pa30BaHHe HOBOH AaBHHbl 3AeXTp0H0B. 3to CBH33H0 C 3Xp3HH- 
pyiomHM AeftcTBHeM noJio>KHTeAbHoro npocTpaHCTBeHHoro 3 apn- 
Aa. no Mepe ero VAaAenHH ot hhth k k a to Ay HanpHjxeHHocTb no- 
.151 nocTeneHHo B03pacTaeT, h, xax m/ibxo noAOJKHTeAbHbie HOHbi 
OTOHAyT Ha AOCTaTOHHOe paCCTOHHHe OT HHTH, B CHeTHHKe MO>KeT 
BCnbIXHyTb HOBblH pa3pHA. 

TaKHM o6pa30M., MepTBoe BpeMH onpeAedneTCH BpeMeHeM 
n poxo>KAeHHH noAOKHTeAbHoro npocTpaHCTBeHHoro 3apnAa or 
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I-1HTH AO HeKOTOpOrO «KpHTHHeCKOrO» paCCTOHHHM I* Kp , IipH KOTO- 
poM nanpiOKeHHocTb ajieKTpnqecKoro noJin y hhth aocththct Be- 
-TH L IHHbI, HeoSxOAHMOH 'BCnblHIKH CaMOCTOHTejIbHOTO pa3- 

pnAa. 

EcjlH B MOMeHT BpeMCHH, COOTBeTCTByKHUHH npHXOAy HOHOB 
na KpHTHHecKoe paccTOHHne, b cneTRUK nonaAei HOBan qacTHua. 
ona 6yAeT cocnmaHa, xoth aMnjiHTyAa B03HHKaiomero npn btom 
HM nyjibca HanpHHceHHH *6yAex SHanHTejibHO MeHbiue noJiHoft Be- 
.THBHHbi. B TeneHHe AaJibHeiimero BpeMeHH npoABnwceHHH no/io- 
>KHTeAbHbIX HOHOB OT T 1<p AO UHJIHHApa HanpHXCeHHOCTb nOJIH V 
hhth npoAOJiH<aeT B03pacTaTb; OAHOBpeMeHHo BoccTaHaBJiHBaeT- 
ch noTenuHaA hhth h pacieT aMnJiHTyAa HMnyjibca, KOTopbiii 
U03HI1K8CT HS HHTH, 0CAH B 3T0 Bp CM 51 B CHeTHHK HOnaA^eT 

cnma. 

HiTTepBad BpeMeHH Meat Ay HaqajioM- perncrpauHn HMiiy.ibca 
II TOM MOMeHTOM, KOTAH HMOiyJIbC, BbI3bIBae\IblH nOCJieAVIOHlHM 
HOHH3yiOmHM eo6bITHeM B CqGTHHKe, AOCTHTHeT nOJIHOH Be.THMH' 
ubi, Ha3biBaeTCH b p e m e h e m b o c c t a iio b;i e h h a. BpeMH 
BOCCTaHOBJieHHH paBHO BpeMeHH ABHJKeHHfl IlOJIOHCHTe.TbHblX 3a- 
j) 5 iaob ot r K p ao KaTOAa. 

Ha pnc. 20 noKa3aHO, kqk hsmchhctch Ee/iHqmia HMny.ibea b 

3HBHCH MOCTH OT MOMeHT a CTO nOHBJICHHH noCJie H pCAblAV LUeTO 

HMiiy.nbca. 



Pnc. 20. MepiBoe BpeMfl h BpeMH BocciaHOBJieHiiJi. 

JlerKO nOHHTb, HTO MepTBOe BpeMH 33BHCHT OT HanpHHieHHOCTH 
nO^H, nOJIBHHiHOCTH HOHOB H BeJIHHHHbl iipocrpaHCTBeHHoro 3a- 
pnfla. Tan nan HanpaJKeHHocTb noJin onpeaejineTCH paanocrbio 
noTeHUH a.TOB mokbv aHoaow h KaToaoM (HanpnweHHeM iia hh- 

• r i9 
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th oTHocHTCjibHO luuiHHapa) h reoMeTpHeft cneTHHKa (paawycoM 
Kaxo^a h pa^nycoM hhth), to b kohchhom cneTe jxjw cneTHHKa 
AaHHoro Tana h KOHCTpyKUHH MepTBoe BpeMH 6y;xeT 3aBHceib ot 
nanpH^eHHH V ct/ , nojjaBaeMoro Ha HHTb, a TOHHee — ot nepeHa- 
npHHceHHH V C q— V r , r;ie V r — nopor oSjiacra reftrepa. C yBeJin- 
HCHweM nepeHanpn>KeHHfl MepTBoe BpeMH uejuieuno y6biBaeT. 

BpeMH nepe^BHH^eHHH nojiojKHTejibHbix hohob ,ao r Kp 33 bhcht 
OT IIO^BH>KHOCTH 3THX HOHOB, TO eCTb OT KOHKpeTHOTO COCTaBa H 
aa'BJieHHH ra3a, nanoJiHHiomero CHeTHHK. KpoMe stoto, MepTBoe 
BpeM^H CHeTHHKa HBtTHeTCH (J)yHKUHeH CKOPOCTH CHeTa, TO eCTb 3a- 
rpy3KH CqeTHHKa. 3 t 0 CBH3aHO C BejIHHHHOH npOCTpaHCTBCHHOrO 
3apHZia — HHCJIOM nO.TO)KHTeJIbHbIX HOHOB. 

Ecjih qacTHUbi nocTynaiOT b chcthhk nacTo (6oJibinaH hkthb- 
nocTb), to MHorne H3 hhx TionajaiOT b nepnoa. BOCCTanoBJieHHH 

IIOJIH H C03^aK)T OTHOCHTGJIbHO M3, TO HOHOB (CJiaOblH HMnyJIbc) . 
Hom MeHbiue C03AaHHbiii b cHCTHHKe n oji o>k h t e ji b h bi h npocTpan- 
CTBeHHblH 3apHA, TCM Iia MCHblUee paCCTOHHHe r K p OH JXOJiyKQU 
otohth ot hhth, HTofibi CTajia bo3mo>khoh HoBan BcnbiuiKa pa3* 
pn^a. noaTOMy npn SojibiHHX ckopocthx cneia MepTBoe BpeMH 
c h t t L i h k a VMCHbLHaeTCH. M, Hao6opoT, ecjin nacTHUbi npHxoanr 
peziKO, to noHTH Bee ohh nonanaiOT b CHeTHHK nocjie BoccTanoB- 
JiCHHH riOJIH, C03JUU0T HMnyJIbCbl MaKCHMajlbHOH aMn^HTVABI H, 
cooTBCTCTBen ho, 6d:\biu ee hhcjio noJioxcHTejibHbix hohob, mto 
npHBOAHT K VBejlHHeHHK) MepTBOrO BpeMCHH. 

Cne^yeT, ohhhko, 3aMeTHib, hto zia>Ke 'npn snaHHTCjibHOM U3- 
MCIICHHH CKOPOCTH CHeTa BCJIHM HH3 MepiBOTO BpeMCHH MCHHCTCH 
M3JTO. ri03T0My HHCJIO npOCHCTOB, KOTOpoe 3aBHCHT OT ripOH3BC' 
Achhh N^cu (cm. HH>Ke), oco6chho ( Be, T iHKo npn 60JlbUIHX 3a- 
rpy3xax N, HecMOTpn na necKOJibKo MeHbuiee 3HaneHHe t cm . 

Ha npaKTHKe jiocTaTOHHo onpeAejiHTb 3HaneHHe MepTBoro 
BpeMeHH cneTHHKa npn hoctohhhom Hanpn>KeHHH V c4 =Vp h He- 
KOTopoii cpeaHefi cKopocTH CHeTa, oTBenaiomeH ycjiobhhm onbua. 
npn 3T0M HeTOHHOCTb B OnpeAeJieHHH MepTBoro BpeMeHH B CBH3H 
c BapnauHHMH cxopocTH cneTa npaKTHHecKH He BJinneT Ha bcjih- 
HHHy nonpaBKH Ha npocneTbi. Kan '6biJio yxaaaHo, MepTBoe Bpe- 
MH caMoracHiunxcH chcthhkob renrepa-MiojiJiepa HMeeT nopn- 
aok 10~ 4 ceK. BejiHHHaa BpeMeHH BoccTaHOBJieHHH — Toro n<e no- 
pnnKa. 

IIonpaBKa Ha MepTBoe BpeMH. IlycTb N 0 — cpe^Hee hhcjio nac- 
thu, nonaBiUHx b CHeTHHK 3a ojmy MHHyTy — «hcthhh3h» 
CKopocTb cneia, N — hhcjio nacTHU, saperHCTpnpoBaHHbix 3a 
MHHyiy MexaHHnecKHM cneTHHKOM, h ~ — oSmee paspemaiomee 
BpeMH VCTaHOBKH (b MHHyTax) , KOTOpoe npHHHMaeTCH ITOCTOHH- 
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HbIM. Tor^a HCTHHHy K3 CKOpOClb C4eTa MO>KHO BbI4HCJIHTb IlO (j>Op* 

My.ie: 

N 

°~ I— N- ^ 

nocKOcibKy oSbiqno perHCTpaUHH HMnyjibcoB Be^eTCfl npii 

6ojibiuoM Koa^HUHeHTe nepecqeTa (/^~64), no,n x e.TejycT 

no^pa3yMeBaTb MepTBoe BpeMH cqeTHHKa x cq . 

Ecjih M.epTBoe BpeMH x cq Bbipa>KeHo b ceKyn^ax, to (fjopMy.ia 
(1) npwHHMaeT cJie^yioiuHH bha: 

N 

N °'~ N^ct O') 

60 

Mbi onycKaeM ajieMeHTapHbiH bmboa t})opMy.Tbi (1), oTCbi.nan 
/Ke.iaiomHx k .nHTepaiype. 

H3 (j}opM.y.nbi (1) c.iejyeT, >ito OTHocHTO.ibnoc i i h c.'i o npo- 

CKCTOB 

No-N __ Nt m 

— - —No ‘■CM— - — — (2) 

N 1 — N- Ct| 


HanpuMep, npn t CI| — 3- 10~ 4 


CKOpOCTH 


N -100 HMn/ceK. (6000 HMn/,\iHH.) cnemim He ycneBaer 3apern- 
crpnpoBaTb 3% aacTim, a npn ckopocth caeia N= 500 iiMn/ccx. 
(30 000 HMn/MHH.) npocncT v*e cocTaBJineT oko.to 18%. 

OopMy.nw (1) H.nn (T) no3Bo,nfliOT tohho ynecTb nonpaBKy 
ina npocMeTH npn CKopocTH.x caeia He GoJiee 30000 h.mh/mhh. .Hyisi 
Oo.nee bhcokh.x CKopocTen cneTa HCTHHHoe HHC.no nacTHu N 0 , no- 
naBLUHX b chcthhk b ejiHHHuy BpeMeHH, onpe,ne.naeTCH no Oo.nec 
tohhoh cpopMv.nc: 

N 0 =-Nc N ' cm (3), 

rile e — ocHOBanne HaTypa.nbHbix .norapncjmo'B. 

OSbiHHo npn CKopodHX CHda N<2000 h Mn/.WHH nonpaBKy 
Ha MepTBoe BpeMH He bbo^ht, Tan Kan ee Be.nnnHHa (1 — 1,5% ) , 
khk npaBH.no. He npcBocxo^HT cTaTHCTHHCCKoii oiiihOkh H3Mepe- 

HHH CKOpOCTH CMCra. 

Ilo.nb3yHCb tj)opMy.noH (1), mojkho nocTpoHTb rpacpHK 3aB.ncn- 

Nn 

mocth nonpaBKH na npocneTbi Kz = ot npoH3BC,nenHH 

TaKoii rpa^HK npnBeaeH na pnc. 21. 3Han MepTBoe BpeMH t C 4 , 
naxoanr jijih aaHHoro 3HaneHHH N BejiHHHHy Nx c ,,. npon 3 'Be,ne-. 
hhh N oT.no>KeHbi no och aocuHce. CooTBeTCTByiomne 3Hanc- 
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No 

HUH IIonpflBKH — - HHXOflHT II a OCH opaHnaT. 

N 

\icj] H MCpTBOC BpeMH CHCTHHKa HPH 3 BCCTHO, TO jVIH OnpCAC' 
.TCHHH HCTHHHOii CKOpOCTH CMCTH MO/KHO BOCnOJIb 30 BaTbCH CJie- 
;iVIOIUHM MCT040M. np HTOTOBJIHIOT CCpHK) (40 50) TOHC^HblX pa- 



Phc 21. K onpe;ie.nennio imnpauKii na Mepmoe BpeMH. 


AHOaKTHBHbIX HCTOHHHKOB, K3>KAbIH H3 KOTOpbIX AaeT He60JIb- 

myK) cKopocTb c'leia (N~500 hmii/mhh). IlpeABapHTeJibHO H3Me- 
pflioT CKopocTb cMeTa ot Kaacfloro HcroHHHKa. 3aTeM H3MepaioT 
o6my ro CKopocTb cneia, nocJieAOBaTejibHO yBeJiHHHBaa hhcjio H3- 
.lyqaiejieii h noMemaa hx b ry »e no3HUHio noA chcthhkom, nan 
a b cJiyaae OTAeabHoro H3MepeHHa. nocjie H3MepeHHM crpoaT 
rpatJiHK, oTKAaAbiBaa no och a&cuncc cyMMy CKopocTefi cneTa 
OTAeAbHbix npenapaTOB (N 0 ), a no och opAHHaT cooTBeTCTByio- 
myio CKopocTb cneia (N) sthx *e npenaparoB, H 3 MepeHHbix 
BMecTe (pnc. 22). 

Ecjih Ha ocax KOopAHHaT HaHeceH oAHHaKOBbfft MacinTao, to 
npn oTcyTCTBHH npocaeTOB rpat})HK hmca 6bi bha npHMOH, npo- 
bcachhoh H3 Hanajia KoopAHHaT 'noA yrAOM^ 45° k ochm (nyHK- 
THp). PeaAbnaa KpHBaa oTKAOHaeica ot stoh npaMoft k och aj/c- 
UHCC. /Iah Toro HToSbi no AaHHoft cKopocTH cneia N HaflTH 
HCTHHHOe HHCAO HaCTHU No, H3 COOTBeTCTByKHIieH TOHKH H3 OCH 

opAHHaT npoBOAHT npsmyio, napaAAenbHyio och aficnncc, ao ne- 
peceneHHH c onbiTHOH KpHBOH h onycKaiOT nepneHZUiKy/iflp Ha 

(12 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 




Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


OCb aOCUHCC. MeCTO naACHHH nepneHAHKyAHpa COOTBCTCTBy CT 
HCTHHHOH CKOpOCTH CHOTa N 0 . 




Pile. 22 . K onpeAejieHHK) hctiihhoh cko 
poem eweta N 0 onhiTHbiM nyTeM. 


3 tot mctoa onpeAe^eHHH 

HCTHHHOH CKOpOCTH CHeia XO- f N / 

pom TeM, mo b hcm aBToMa- j / S/' 

THqecKH yqHTbiBaeTCH « 3 MeHe- j- /X 

hhc MepTBoro BpeMeHH cnei- i // \ 

HHKa npH yBejiHHeHHH Garpy3- j y/ \ 

kh. O^naKo na npaKTHKe oh I 4? \ 

aoboabho cJio>KeH, Tan Kan j 

rpe 6 yer HCKjiKniHTejibHo Ton- f 

hoh paGoTbi h cneuHajibHbix j / 'X c ™%. 

npHcnoco 6 jieHHH a^ih pasMe- ^ - - — *- 

lUeHHH ' 60 AblH 0 r 0 HHCJia oo- _ Tr 

naBUOB Cviiipctrvpt n jn nnv- P,,c - 22 ' K on P^ejieHHio hctiihhoh cko- 

pa3U0B. ^ymecTByeT p*A ixpy- p0CTI1 cqeTa Nf) onhiTHbiM n yT eM. 

rax cnocoooB onpeAenemm 

nonpaBKH na npocneT, na Koiopbix mh He oyAeM ocTaHaBJiHBaTbcn. 

ZUh HauiHx uejieft AocraTonno npeAnojioacHTb nocTOHHCTBo 
MepTBoro BpeMeHH b HHTepBaJie CKopocTen cneia or 3000 ao 
30 000 HMnyAbcoB b MHHyiy h BBOAHTb nonpaBKy Ha npocner no 
cj)opMyjie ( 1 ) hjih no rpa(J)HKy pnc. 21 , npeAsapHTejibHo anpeAe- 
ahb onbiTHbiM nyreM MepTBoe BpeMHT cq npn neKOTopon cpeAHefi 
CKOpOCTH cneTa. 

OnpeAejieHwe MepToeoro BpeMeHH CMemHKa mctoaom AByx 

HCTOMHHKOB. ECHH nOMeCTHTb nOA CHeTHHKO'M ABa paAHOaKTHB- 
Hbix npenapaTa, HMeiomnx npn6AH3HTejibHo oAHHaKOByio aKTHB- 
HOCTb’ H JlpHHHTb CACAyiOlUHe o6o3HaaeHHH: 

Noj — HCTHHHoe hhcao nacTnu, nonaAaiouxHx b cneTHHx b 1 

MHHyTy ot 1 "TO npenapaTa; 

N 0 2 — to >Ke ot 2 -ro npenapaTa; 

Noi, 2 — to >Ke ot 1 -ro h 2 -ro npenapaTOB BMecTe; 

N \ — H3MepeHHan cxopocTb cneTa 1 -ro npenapaTa; 

N 2 — to >Ke 2 -ro npenapaTa; 

N 12 — to >Ke 1 -ro h 2 -ro npenapaTOB BMecre; 

~ch — MepTBoe BpeMH cneTHHKa, 

TO Ha OCHOBaHHH COOTHOU 10 HHH ( 1 ) SyACM HMCTb: 

\T — Nl N2 XT Nl2 

N° 1 - — — N 0 2 = No 1 , 2 = 

J NjT cq 1 NoT ctI 1 Ni 2 T CH 

Tan Kax N 0 i,2— N 0 i+No2, to 


1-N^cm 


1 N 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


Pom aji 3 to ypaBHOHHe oiHocHTCJibHo t clI ii npeHeSperari bag 
h:imh, c o^e p5K am h m h KBaapai Ma.ioii BCJiHMHHbi t cu , nojiy^acM 
OKoiniare.ibHo: 


Nrl-Na— N i 2 
2 N1N2 


MHH. 


(4) 


IloCKO.’IbKy B CVMMV N i —Ns ABa>KAbI bxoaht c})oh c^emHKa* 
a bach N12 bk.'hombct b cc6h 4>oh oahh pa3, hv>kho eme npcnn- 

BCCTH BblAHTaHHC cjxma B MHCJIHTeJIC. 


OKOimaieJibiio: 


N T l-|-N2 — N12— 
2 n7n1 


MHH. 


. (40 


npMHaAJie>KHOCTM: 

1. yciaHOBKa Tnna B-2. 

2. CqemH'K T-25-BOJ1 b cbhhuobom aommkg. 

3. ZtBa KOJI JI H M H p O B a II II bl X HCTOBIIHKa /^aCTHU (Tl 204 ). 

4. n.ieKCHr.iacoBaji noACTaBKa aah hctomiihkob. 

5. SiajiOH U 238 . ripenapai Sr 9fl . 

6 . MHJi.JiHMeTpoBaa 6 yMara. 

7. ApncJiMOMeTp hjiii cMCTHasi MaiiiHiia. 


ynpaMHCHtie 1 

OnpeAejieHHe MeprBoro BpeivieHH CHemuKa T25-B<I>J1. 

B paSoTe HcnoAb3yicrrcfl Asa KOAAHMHpoBaHHbix HCTOHHHKa 
£> -H3A\ 7i ieHH5i paAHoriKTHPiioro H30Tona Tl 204 . Ka>KAbiH npenapar 

BbinojiHCH b BHAe nAeKCHrjia- 
coBoro «6o^oHKa» co cBepjie- 
HHCM, Ha AHC KOTOPOro fiOMC- 
Luen hctohhhk H 3 JiyHeHH 5 r. 
06 a npcnapaTa BCTaBJiHKHCH 

B COOTBGTCTByiOmHe THe3Aa 
njiei<cHrJiacoBOH noAciaBKH 
( p h c . 23), KOTOpan ynpen- 

AHCTCfl B CTOJIHKe TOpUOBOrO 
CBCTHHKa. riOMHMO « 33 pH>KGH- 
Hbix» npenapaTOB, hmggtch 
OAHH «XOJ10CTOH» 60HOHOK ((JjH'IlIKa) , KOTOpblH nOMGIUaCTCH B 
nycTO'G. THG3A0 npH H3MepeiiHH OAHoro H3 npcnapaxoB. 

FIopBAOK BblllOJIHGHHH ynpa>KHCHHH CAGAyfOIIIHH. BKAlOHaiOT 
ycraHOBKY, noAaiOT ns chgtahk ero pa6oqec Hanpa>KGHHe h o>kh- 
AaiOT 10 — 15 mhhvt, noi<a yciaHOBKa nporpeeTCB. 3 aTGM rrpii 

61 



Pnc. 23. IIcucTaBKa c npenapaxaMH 
;yiH onpeAWieHHH Mepmoro Bpe- 

Meiui c i ieTMHKa. 
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Kp aTHocTH nepecneTa 6=64 H3MepaiOT arajiou h $oh b revenue 
o MUHyT. Pe3y^bTaTbi H3MepeHHH srajTOHa h (poHa 4 >hkchpvk)t b 
npoTOKO^e BOCnpOH3BO,HHMOCTH. 

ycTaHaMHBaioT b 1-e THe3Ao ruieKcurjiacoBoft noACTaBKH 
(cm. pHc. 23) 1 -h npenapaT; b Apyroe rHe3Ao noMemaiOT xono- 
cTyio q)HuiKy. ilpn stom c.reAyeT nojib30BaTbca nHHueTOM h cjie- 
AHTb 3a TeM, qTofibi o 6 a 6oqoH«a 6 uah no.iHocTbio VTonneHbi b 
rHe3Aa. 

noMeman noACTaBKy c hctovhhkom Ha paaHbie iio3huhh cto- 
f HKa^06HBaK> TC H CKOpOCTH CHeTa npw6AH3HTeJ1bHO 10 000 — 
12 000 UMn/MUH. ycraHOBHB noACTaBKy Ha BbiSpaHHyio no3H- 
UHio, npHCTynaror k H3MepeHH»M VHcna HMnyjibcoB 1-ro npena- 
paia b TeqeHHe 20 MHHyr. 3areM bh h h m a iot H3 rHe3Aa xonocTyio 
cpHuixy h noMeuiaiOT Ha ee MecTo 2 -h ripenapaT (A00TKa3a). 
I Kl3MepHioT c toh nee no3Hu,HH o6ui.ee vhccio HM.nyjibCOB 1-ro h 

i ' ro n P en apaTOB b TeueHHe 20 MHHyr. HaKOHeu, He Tporaa 2-ro 

npenapaia, BbiHHMaiOT 1 -h npenapar h noMemaior bmccto Hero 
xoJiocTyK) (j)HuiKy. H3MepniOT B Tex !>Ke yc.TOBHHx 2 -h HpenanaT 
b TeueHue 20 MHHyr. 

„ OoCJle 9T0ro Heo6xOAHMO H3MepHTb CpOH C TOH H<e noACTaB- 
KOH , y6paa npenapar H3 rHe3Aa. Ooh H3MepaeTCH 10 MHHyT 

Pe3yjibraTbi H3MepeHHH 3aHocaT b TaOnnuy 1. noACTaB.THH 
j 3HaqeHHH CKopocTeft cveTa N, ( N) 2 , Na h N* b <j)opMy.ry (4'), 

onpeAe.raiOT BejiHHHHy MeprBoro BpeMenn cveTVHKa r ru b mh- 
uyTax. 

TaK«aK b 4 >opMyjie ( 4 ') vHCJiHTe.rb coAepntHT Ma.ryio paaHOCTb 
Me>KAy AByMH Go.TbUIHMH BejIHHHHaMH (N 1 +N 2 ) — (N 12 + N a) 
to a.th no.ryqeHHa HaAOKHoro onbimoro pe3v.rbTaTa hvh<- 

n ,, • Tafijiima 1 

Aara YcTaHOBKa JVa Cmcthhk T-25-E4>J] M 


v p— BOJibT /c=64; npenapatbi Tl 2 °4 


JVTs npenapaia 

BpeMH H3Me- 
peHHH 
t MUH 

rioKa3aHHfl Hhcjio HMnyjib- CKOpocTb cneia 

COB 3a t MUH, 

a ( Q ) n umti N UMn/Mun 

1 

20 

i j — 

1+2 

20 

! 

! i 

2 

20 


Ooh 

10 
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HO see H 3 MepeHHfl npOH3BOAHTb C 04CHb SojlblliOH TOHHOCTbK). 
3THM H 06 'bHCHHKDTCH y BCJIHHGHHC BpeMCHH H 3 MepeHHH K3>KAOrO 
npenapaia h yKasaHHbie Bbirne npeAOCTopo>KHocTH npn noaro- 
TOBKe K H 3 MepeHHHM. 0 KO HH 3 TCJI bH bl H pe3yAbTaT 3 anHCbIBaiOT 
noA TaSAHuefl b BHAe: 


t 


CH =» 


Ni~J“N 2 — N 12 — N<j, 
2N1N2 ~ 


[mhh.]= 


. MHH. 


JXji h Toro MToSbi Bbipa3HTb x cq b ceKyHAax, Hy>KHO noJiyneH- 
Hoe 3HaneHHe x cq (mhh.) yMHo>KHTb Ha 60. 


‘’CM ' 


. ceK. 


ynpaoKHenue 2 

BBeACHne nonpaBKM Ha MepTBoe BpeMH 

H3mchhh paccTOHHHe npenapaTa ot cneTHHKa, n3MepHTb an-. 
THBHocTb npenapara Sr 90 npw ft=64 hIV~ 2000 umh/muh., 
— '10 000 umu/muh ., ~25 000 uMti/MUH. b TeneiiHe 3-x MHHyr c Kaw- 
AOH n03HUHH. H3MepHTb (})OH B TeHCHHe 3 MHHyT. OnpeAejiHTb hc- 
THHHyK) ‘CKopocTb cneia No b Ka>KAOM c.nynae, bboah nonpaBKy 
Ha MeptBoe BpeMH no 4>opMyjie: 


1— Nt C h 

ripn o 6 pa 6 oTKe pe 3 yjibiaTOB n3MepeHHH c.neAyeT cHanaJia 
BBOAHTb nonpaBKy Ha MepTBoe BpeMH, a saieM BbiHHTaTb 4 )0H - 
3to npaBHJio aoa>kho co 6 AK>AaTbCH h b AaAbHenuieH paSoTe. 

3anoAHHTb T» 6 .iHny 2. ^ , 

T a 6 ji h u a 2 


npenapax Sr 90 k= 64; V p = BOJibT ; — .muh 


No 

H3Me- 

peHHH 

No 

TI03H- 

UHH 

t MUH 

a (b) 

n UMti 

UMtl 

N 

MUH 

UMtl 

No 

MUH 

N n p — 

N 0 -N* 

i 

UMtl 

MUH 

1 


3 




| 


2 


3 






3 


3 






<POH 
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WnpaMHeHue 3 

FlocTpoeHHe Ta6jiHuw nonpaBOK Ha MepTBoe BpeMH 
CHeTHHKa 

a) no 7 ib 3 yncb HafiAeHHbiM BHaneHHeM MepTBoro BpeMenn 
cqemHKa mo>kho cociaBHTb TaS/nmy nonpaBonHbix kosc})- 

4 )HUHeHTOB K t . Jinn 3 T 0 T 0 , 3 aA 3 BLIJHCb OnpeAeJieHHOH CKOpOCTbK) 
eneia N, paecnnibiBaiOT nonpaBowHbin KoscfxfiHUHeHT jih 6 o no 

, ( , No 1 

cpopMyjie: Kt — — 1 — — , 

N l^N: cq 

ih 6 o no rpacf)HKy pwc. 21 . 

Taft/inua cocraB-meTcn no c.ieayiomeH c|)opMe: 

T a 6 ji h u a 3 

rionpaBKa Ha MepTBoe BpeMB 


N UMtl/MUH 

2000 

3000 

o 

o 

o 

5000 

0009 

7000 

8000 

0006 

10 000 

12 000 

15 000 

o 

o 

° 

o 

25 000 

I 

K- 

N 















Ta 6 jiHua 3 h rpacJ)HK nonpaBOK (pnc. 21 ) noTpefiyioTCR 
;yiH ; BbinoJiHCHHH c.ieayiomHx pa 6 or. 


JlHTEPATyPA 

B. BeKCJiep, JI. T p o uj e b, B. HcaeB. HoHH3atiHOHHbie MeTOflw 
nccJieaoBaHHH H3JiyneHHH. FocTexn3iiaT, 1 94-9. 
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PABOTA Ns 6 

H3yHEHHE 3ABHCHMOCTH PE3yjlbTATOB H3MEPE- 
HH5I HA TOPUOBOM CHETHHKE OT TEOMETPH- 
HECKHX yCJIOBHH 

06 OTHOCHTeJIbHbIX H a6C0JIK)THbIX H 3 MepeHHflX. MsMepeHHH 
aKTHBHOCTH C noMOlUbK) CHeTHHKOB MOryT 6bllb O T H O C H T e A b- 
HblMH H afiCOJIIOTHblMH, FIpH OTHOCHTeJIbHbIX H3MepeHHHX 
CpaBHHBaiOTCH CKOpOCTH CHeTa OT pa3HbIX HCTOHHHKOB npH OAH- 
HaKOBblX reOMeTpHHeCKHX yCAOBHHX, nOCTOHHCTBe cJ)OpMbI H pa'3- 
MepOB O0M3UOB H BbinOJIHCHHH pflAa ApyrHX TpeSoBaHHH, B OCHO- 
Be KOTOpjfec JieJKHT CTaHA3pTH33UHH yCJIOBHH H3MepCHHH. CKOpO- 
cth cHeTa paQHbix npenapaTOB mojkho cpaBHHBaTb MOKAy co6oh, 
CTporo roBopn, jiHuib b tom cjiynae, ecjin Bee HccreAyeMbie npe- 
napaTbl C0Aep>KaT OAHH H TOT >Ke paAHOa'KTHBHblH H30T0H. B npo- 
thbhom cjiynae ycJioBHH perncTpauHH paaJiHHHbix H3JiyneHHH 6y- 
Ayr HeoAHHaKOBbiMH h noTpe6yeTCH BBOAHTb pflA nonpaBOK, ynw- 
TblBaiOlAHX pa3JIHHHe B THne H SHep'THH HSJiyHCHHH. 

Pe3yAbTaTbI OTHOCHTeJIbHbIX H3MepeHHH BKTHBHOCTH Bblpa* 
HCaiOTCH B HMnyAbeaX B MHHyTy. npaKTHHeCKH 3T0 yAOSHO, XOTH 
npn s tom HeHBHO noApa3yMeBaK)TCH KaxHe-To BnoAHe onpeAGACH- 
Hbie yCAOBHH H 3 MepeHHH — KOHKpeTHblH CHCTHHK, K0HKpeTH3H reo- 
MeTpHH, A3HHHH THn H3AyHeHHH H T. A. BbipavKCHHe 3 KTHBH 0 CTH 
b HMnyjibcax b MHHyTy He hbahctch He 33 BHCHMbiM. HecMOTpn Ha 
3T0, SoAbUIHHCTBO H CCA e AOB 3 H II H npH nOMOIAH MCT0A3 «MeHeHbIX 
at0M0B» (b TOM HHCJie B 6HOAOTHH H CeJIbCKOM. X03HHCTBe) npo- 
BOAHTCH nyTeM OTHOCHTeJIbHbIX H3MepeHHH, KOTOpbie 0Ka3bIB3K)T- 
CH BnOAHe AOCTaTOHHHMH AAH peilieHHH UeAOro pHAa HayHHbIX H 
npaKTHHecKHx 3aAan. 

K KaTerOpHH OTHOCHTeJIbHbIX H3MepeHHH 0TH0CHTC5I TaiOKG 
cpaBHeHHe H 3 MepneMoro npenapaTa co cTanAapTHbiM npenapa- 
tom toto >Ke caMoro H 30 Tonai aficoAioTHaH aKTHBHoeTb KOToporo 
3apaHee H3BecTHa. 
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MeTo^bi onpeAe.ieHHH aKTHBHocTH, ocHOBaHHbie Ha noAcneTe 
nojmoro HHCJia pacnaAaiomHxcfl HAep, hocht Ha3BaHHe a6co- 
j[ 10 t h bi x MeTOAOB. B otom cJiynae aKTHBHocTb npenapaioB 
onpe^ejiHeTCH Heno-cpeACTBeHHO b aficojuoTHbix eAHHHuax — KiopK, 
MHJUIHKIOpH, MHKpOKIOpH. AfiCOJIIOTHbie H3MepeHHH aKTHBHOCTH 
npoH3BOAHT npn noMomn cneunajibHbix chcthhkob, t. h. 47r-cqeT- 
hhkob, BHyTpH KOTopbix noMemaexcH HCCJieAyeMbift npenapar 
(cm. pafioTy N° 13). HapnAy c sthm aScojnoTHyio aKTHBHocTb 
(npeHMymecTBeHHo p-H3JiyHaiomHx H30TonoB) nacro onpeAejinioT 
npH nOMOlHH ofiblHHOro TOpUOBOrO CHeTHHKa C (|)HKCHpOBaHHOH 
reoMeipneH. B 3tom MeioAe hco6xoahmo yMeTb npaBHAbHO ynH- 
TblBaTb pOJIb pflAa ^aKTOpOB H BHOCHTb B pe3yjIbTaTbI H3Mepe- 
HHH COOTBeTCTByiOmHe nonpaBKH. npn BCHKHX H3MepeHHHX CO 
cneTHHKaMH cymecrBeHHyio pojib 0Ka3biBai0T cjieAyiomHe cjDaK- 
Tophi: 

1) MepTBoe BpeMB, 

2) 4>OH, 

3) B0Cnp0H3B0AHM0CTb noKa3aHHH, 

4) reoMeTpHHecKHfi $aKTop (BejiHHHHa oTHociiTeJibHoro Te- 
.iccHoro yrjia), 

5) 3(J)(J)eKTHBH0CTb CHCTHHKa, 

6) noiviomeHKe p-H3JiyHeHHH b B03Ayxe h ctchkc cneniKKa, 

7) caMonorJiomeHHe w caMopacceaHHe p-H3«jiyMeHHB b oo- 
pa3ue, 

8 ) ofipaTHoe pacceaHHe p-H3AyqeHHH ot noAJioJKKH npena- 
paia, 

9) cxeMa pacnaAa HSOTona, 

10) cTaTHCTHqecKHe h ApyrHe oujiiokh H3MepeHHH. 

3Aecb h Aajiee gem, hact o f 6 HBMepeHHBx aKTHBHocTH h 3 oto- 
noB, HcnycKaioiuHX p-H3JiyneHHe. jUpyrne CJiynan 6yjxyj oroBo- 
pcHbi. npn a6co.iK)THbix H3MepeHHHX ToqHbiH yqeT bahhhhh Bcex 
yKa3aHHbix cfiaKropoB coBepmeHHo h6o6xoahm. OrHocHTejibHbie 
H3MepeHHH TpeSyior yneia TOJibKo nepBbix Tpex nonpaBOK h bbi- 
hhcjichhh ohjh6ok onbua. OAHaxo sto cnpaBeAJiHBo Jinuib npH 
ycjioBHHx, oSecnewHBaiomHX ciporoe hoctohhctbo achctbhh Apy- 

FHX 4>aKTOpOB npH H3MepeHHBX aKTHBHOCTH BCeX Cp3BHHBaCMbIX 
oopa3uoB. HanpHMep, ecjin ripoBOAflTCH OTHocHTejibHbie H3Mepe- 
HHH aKTHBHOCTH AByX paAHOaKTHBHbIX npo6, HMeiOlUHX pa3.1HH' 
uyio TOJimHHy, to 6e3 yncTa caMonorjiomeHHH P-H3jiyMeHHB b 06- 
paauax peoyAbTaTbi cpaBHHBaib HeJib35L HosTOMy H3yneHHe bah- 
hhhh Ka>KAoro H3 10 nepenHCJieHHbix ^aKTopoB Ha pe3yjibTara 
H3MCpCHHH TCCHO CBH3aH0 C TpefiOBaHHeM CTaHAapTH3aUHH yCAO* 
BHH OTHOCHTCMbHbl X H3MCpCHHTf H CCAH OH3 B CH, ly TCX H.1H HHbIX 

H9 
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upHMHH HapyiuaeTCH, Heofixo^HMo neMeA^eHHo bhgcth cooTBeT- 
CTByiomyK) nonpaBKy. BoJiee no^pooHO Bonpocbi o bjihhhhh Bcex 
ynOMHHyTbIX (|)aKT0p0B Ha pe3yJIbTaTbI OTHOCHTeJIbHbIX h afico- 
JIIOTHbIX H3MepeHHH, B TOM. HHCJie CJiy-MaH, KOIMia HeKOTOpbIMH H3 
hhx mo>kho npeHeSpenb, 6ynyT paccMOTpeHbi b cooTBeTCTByio- 
mwx pa6oiax. 

HanoMHHM, mo Mbi y)Ke HaynHJiHCb BBoaHTb nonpaBKy Ha 
MepTBoe BpeMH, ynHTbiBaTb (J)oh cnemHKa h npoBepnTb npn no- 
MOiUH 3TaJioHa BocnpoHSBOZiHMOCTb noKasaHHH. 

FlepeftneM k H3yneHHK) pojiH reoMeipHnecKHx ycaoBHH npn 
H3MepeHHHX aKTHBHOCTH npenapaTOB cnernnKOM renrepa-MioJi- 
Jiepa. 

3aBHCHMOCTb CKOpOCTH CHeTa OT paCCTOHHHH MOK^y CMeTHM- 
kom h o6pa3ijoM. Ecjih Bee Hccde^yeMbie npenapaibi noMemaiOT- 
Cfl Ha 02H0M H TOM >Ke paCCTOHHHH OT CHeTHHKa, TO, eCTeCTBeHHO, 
npH OTHOCHTeJIbHbIX H3MepeHHHX HeT Heo6xOAHMOCTH 33HHMaTbCH 
3THM BOnpOCOM. OjJHaKO Ha npaKTIIKe HaCTO npHXOAHTCH H3Me- 
HHTb paccTOHHHe npenapaTa ot cneTMHKa, hto6h nozioSpaTb onTH- 
MajibHyio cKopocTb cneTa. KpoMe 9Toro» nejib3H rapaHTnpoBaTb 
OTCyTCTBHH CMeLLieHHH no BepTHKaJIH UeHTpOB o6pa3UOB, HTO MO- 
>K6T 6bITb CBH33H0 C pa3JIHHHOH TOJimHHOH nOACT3BKH, qailieHKH 
H T. n. OhJhSkH, oSyCJIOBJieHHbie HeKOTOpblM pa3JIHHHeM BO B33HM- 
hom pacnojio)KeHHH npenapaTOB h cneTHHKa, peaKo B03pacTaioT 
no Mepe npn6jiH>KeHHH npenapaTa k cneTHHKy; OAHOBpeMeHHo 
CHJibHee CKa3biBaeTCH h HepaBHOMepHOCTb pacnpeAeJieHHH aKTHB- 
hocth b npenapaTax. IloaTOMy npn oTnocHTeJibHbix H3MepeHHflx 
peKOMeHAyeTCH noMemaTb o6pa3Ubi no bo3mo>khocth jiajibiue ot 
cneTHHKa. Ecjih hctohhhk mojkct paccMaTpHBaTbcn Kan ToneHHbiH, 
to npn perHCTpauHH j3-H3JryHeHH5i TopuoBbiM cneTHHKOM T-25-EOJ1 
onTHMajibHoe paccTOHHHe MOKay npenapaTOM h okoiukom cneT- 
MHKa COCTaB.THeT OKOJIO 2 CM. noA «TOneHHbIM» O'SblHHO nOHHMaeT- 
cn hctohhhk, nonepenHbie paaMepbi <KOToporo mhoto MeHbuie jx na- 
MeTpa OKHa cnemHKa h paCCTOHHHH ao cneTHHKa. 

MHTeHCHBHOCTb H3JiyneHHH TOneMHOTO HCTOHHHKa y6bIBaeT 
oSparHo nponopuHOHa,TbHo KBaapaTy paCCTOHHHH. FlycTb TaKoft 
hctohhhk HcnycnaeT b eanHRuy BpeMeHH paBHOMepHo bo Bee cto- 
pOHbl npoCTpaHCTBa (H30TponHO) Jo naCTHU. ECJIH Ha paCCTOHHHH 
R cm ot HCTOHHHKa npeacTaBHTb ce6e cc})epy c ueHTpoM b hctoh- 
HHKe, to noBepxHocTb ee 6yaeT paBHa, KaK H3BecTHO, 4rcR 2 KBajL- 
paTHbix caHTHMeTpoB. CneAOBaTejibHo, Ha 1 cm 2 aaHHoft c<f)epbi 

6yAeT nona^aTb — ■ nacTHU. J\j ih 0-H3JiyHeHHH, CTporo roBopn, 
47 c R 2 
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3To He coOi'noAaercfl, TaK Kan {J-qacTHUbi Ha nyrn b R cm B03Ayxa 
HcnbiTbiBaioT neKOTopoe noiviomeHHe, KOTopoe mojkho oueHHTb 
JOnO.THHTejIbHbIM MHOJKHTeJieM e ~ rAe t* — K03(})(})HUHeHT no- 
MomeHHH (cm. paSory Ns 9). OAHano, npHMeHHH hctohhhkh 
>K ecTKoro |3 -H3JiyHeHHH (Sr 90 , P 32 ), ajih KOToporo norjiomeHHe 
Ha Ma.ibix paccTOHHHHx b B03Ayxe HecymecTBeHHo, mojkho pac- 
CMaTpHBaTb 3aBHCHMOCTb ot paccTOHHHH, npeHeSperaa MHO>KH- 
TejieM e — (48. 

npH yBe.THHeHHH paCCTOHHHH R OT HCTOHHHKa HHCJIO HaCTHU 
J, npHxoAHiUHxcH Ha 1 cm. 2 paccMaipHBaeMofl noBepxHocTH, kbsa- 
paTHHHO yfibIBaeT. FIpHHHMaH nOBepXHOCTb C-IKDAHHOTO OKHa Top- 
hoboto cqeTHHKa 3a HeKOTopbiii ynacTOK ccpepfai h noMeman 

HCTOHHHK Ha pa3Hbie paCCTOHHHH (Rj, Rs, . . . Rj R n ) OT 

caeTHHKa, mm aojtjkhh o6Hapya<HTb pa3Hbie cnopocTH cneTa, a 
HMeHHo: 


N|= 


C 


Jo . 

4itR 2 ,’ 


Ns-=c 


Jo 

4«R 2 ; ' 


N r 


Jo 

4"R 2 n 


( 1 ) 


Ko3'4)cj)HUHeHT nponopuHOHa.ibHocTH «c» yqHTbiBaeT, mto cko- 
pOCTb CHeTa nOCTOHHHO 3aBHCHT H OT ^pyrHX 4)aKTOpOB. OTCIO^a 
cvieayeT, hto: 


N 1 Ri 2-N 2 R 2 2 = . . . .=NiR 2 i^. . . — N n R 2 n (2) 


OiKOHMaTCtTbHo nociynaeM cooTHomeHHe: 



B ynpa^HeHHH 1 HacTonmefi paSoTbi H3yMaeTCH 3Ta 33 bhch- 
MOdb ^jih mecTH pa3JiHMHbix paccTOHHHH npenapaia ot CMeTMH- 
xa. CjieayeT oTMeTHTb, mto b peajibHOM 3KcnepnMeHTe Ha6jno- 
aaeTCH 6ojiee cjiaSan 3aBHCHM0db ckopocth cneTa ot paccTOH- 
HHH, MTO CBH3aHO C HapyLUeHHeM H30TponHnP -H3.TyMeHHH BCiTCA' 
cTBHe paccenHHH h o6paTHoro OTpa^eHHH. 

3aBHCHMocTb ckopocth cneTa ot BejiHMHHw TejiecHoro yrjia. 
F eoMeTpumecKHH c|)aKTop. Ha pnc. 24 noxasaHo B33HMHoe pacno- 
.'iOHceHHe npenapaTa h TopuoBoro CMeTMHKa. 

ripn aScOJIIOTHblX H3MepeHHHX aKTHBHOCTH TipHXOAHTCH yMH- 
TbiBaTb, mto b cMeTMHK nona^aeT jwiiJb MacTb H3JiyMeHHH, Hcnyc* 
xaeMoro hctomhhkom bo Bcex HanpaBJieHHHX. 3Ta n ojih H3Jiyne- 
hhh 3 a K t T k)m e h a b npeaejiax HexoToporo TenecHoro yrjia 2 , noa 
KOTopbiM okho TopuoBoro CMeTMHKa bh;iho hs npenapaTa. 

JXnn TopuoBoro cmctmhk3 h Kpyivioro «tom0mhoto» hctomhh- 
Ka, pacno.To>KeHHoro na npoao.T>Kciinn och CMCTnuxa (cm. pwc. 
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24), BejiH^HHa TejiecHoro yraa mojkct QbiTb noacHHtaHa cjieayio 
luhm o6pa30M. nycTb r— paanyc oKHa cqeTHHKa, h — paccTOHHHe 
ot npenapaia ao cqeTMHKa. TeaecHbiH yroa H3MepHercH OTHorne- 

HHeM naowaaH, Bbipe3aeMofi 
aaHHbiM KOHycoM Ha noBepx- 
hocth rnapa npoH3Bo^bHoro 
paanyca, k KBaaapiy paany- 
ca 3Toro rnapa. rioaroMy 
TejiecHbifl yroa 2 c Bepuin- 
hoh b ueHTpe npenapaTa, Bbi- 
pe3aeMbifl okhom caeTHHKa, 
6yaei\ oneBHaHo, paBeH: 

Q-- L 

R 2 ’ 

rae S — noBepxHOCTb uiapo - 
Boro cerMeHTa, a R= l/h 2 -|- r* 
— paanyc c(J)epbi, orpaHHUH- 
Baromeft 3(t>c})eKTHBHbiH oSteM 
cneTHHio (cm. phc. 24). 

IlpHHHM aH BO BHHMaHHe, HTO S=2?rR(R — h) H 33MCHHH R 
nepe3 j/h 2 -f-r 2 , noc-ne HecJio>KHbix npeoSpaaoBaHHft nojiyqHM: 

2= 2* ( 1 — ^ . (4) 



Phc. 24. K onpeA&neHHio reoMeipH- 
qecKoro (J)aKTopa ajih Topaosoro 
cneTMHKa. 


\/ h 2 -j-r 2 J 


3HaHHe TejiecHoro yrjia HeoSxoaHMo hjih onpeaejieHHH reoMeipn- 
necxoro (f)aKTopa. 

reoMerpHqecKHH (j)aKTop (hjih reoMeipH^ecKHH xo- 
3(J)cJ)HUHeHT CHeTa) onpeAejineT, xaxan aojih ot o6mero nHCJia Jo 
nacTHu, HcnycxaeMbix npenapaTOM H30TponHo no bccm HanpaB- 
AeHHHM, nonaAaer Ha cnernHK, t. e. 

i =T' (5) 

J 0 

rAe J — 4HC,no nacTHU, naASioiunx Ha cnemHK. 3 to cooTHomeHHc 
ynHTbiBaei tojibxo reoMeTpnqecxHe ycjiobhh, HTHOpHpyn AencT- 
BHe Apyrnx cf)aKTopoB. C Apyroft cTopoHbb reoMeipHnecKHH cj)ax- 
Top ri paBen oTHomeHHK) TejiecHoro yrjia 2 x nojmoMy TejiecHo- 

2 

My yr.ny 4^, to ecTb t)= (oTHocHTeJibHbifi TejiecHbifi yro.n). 

4ir 

rioACTaBJi5i5i b 3Ty cf)opMy.ny 3H a Hen ho 2 A.nn TopuoBoro cneTWH- 
xa, noJiynHM; 
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V h*+r J j 


3thm Bbipa>KeHHeM mu 6yaeM nonb30BaTbCH npn BunojiHeHHH 
Broporo ynpa*HeHHH /WHHofi pa6oTbi. Bupa>KeHHe, onpeae.’ijno- 
uiee reoMerpnqecKHH K03cM>HUHeHT jwh Topuosoro CMemHKa 
HacTo 3anHChiBaK)T HHa^e: 

o„ ^=0,5(1 — cosa) 

reihHHK~rtfke° BHHHa 3 anepTypa yrjia - no ^ KOTOpbIM qyBCTBH- 

np H qeM 6 cqemHKa bhach h 3 npenapaTa (pric. 24), 

cosa= — -ii— - 
V h J +r 2 

Ec.AH Ha 6.1H3KOM paCCTOHHHH OT 0KH3 CqetqHKa nOCTaBHTb 

JHaMeTp KOT °POH MeHbiue AHaMdpa okh a cqemHKa, 

*ODMraoft P /7f CK H HH r^ aKT ° P n °- npe * HeM y BUpaJKaTbCfl 

(popMyjioH (7) HO r Syaer coorBeTCTBOBaTb paanycy OTBencTHa 

AMa^parMu, a h paccTOHHHio or npenapataw ! x C 
kocth ana^parMU (p»c. 25). 

'ZtHatjjparMbi H3roTOBjin- 
K)T oSblWHO H3 aJUOMHHHH HJ1H 

.TaTyHH To^mHHofi He MeHee a i fc 

cjioh nojiHoro norviomeHnn 1 ,[ \ 

,3-qacTHH HccjieAyeMoro H3o- I L__ + IP 

rona; Kpan AHa4)parMbi aejia- f » "~T 

k)t CKomeHHbiMH no HanpaB- 1 1 

.leHHio KpaflHHx jiyqen ot __ 

npenapaTa. ripHMeHeHHe ana- \ r’ r '^ 

cf>parM no3BOJiHeT ToqHee \ 

c[)HKCHpOBaTb OTHOCHTejIbHblH \ 

TenecHbift yroji, oco6eHHo ec- ^ \ k 

-in HeH3BecTHo ToHHoe no.no- ' \ . 

>KeHne q y b c tb h t e«n b h o ro (scp- la 

(fieKTHBHoro) ofiteMa cqeiqH- \ 

i<a. OaHOBpeMeHno y.iyq- \ 

IliaeTCH B0Cnp0H3B0JH MOCTb V 

noKa 3 aHHH npnSopa. Ilpa hs- cst )- — 

MepeHHHX BbICOKOH T04H0CTH ' ’* ^ ■ 

MeayeT yqHTbiBaTb, hto Te-' 

.fiecHbin yroji cqeiqnKa qa- p,, r K milw 

L'THqHO SKDaHHnvpTPa PhC 2o - K onpeac.aeHHio reoMctpn-ic- 


eTHqHo 3KpaHHpyeTcn SycHii 
KOH Ha KOHp'e HHTH, 


CKoro c})aKTopa npn noMomii 
Anac|jparMbi. 
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Ecjih pa3Mepu npenapaTa TaKOBbi, mto oh He MOweT paccw.a- 
TpHBaTbCH KaK TOHeHHblH HCTOHHHK, TO 3H3HeHHH TeOMeTpHMeCKO- 
ro K03<J>c{)HUHeHTa 6yayT oTjiHqaTbca ot paccMHTaHHbix no 4>op- 
Myjie (7). 3 to oco 6 chho 0Ka3biBaeTca npn paccTOHHHHX 

h~o,5— 0,7-r. npH h>2r nonepenHbie pa3Mepbi o6pa3U,a He Tax 
CHJibHo bjihhiot Ha BeJiHHHHy Te-necHoro yrjia. B stom cjiynae 
peKOMeHflyeTca H3MepaTb npenapaTbi. anaMeTp KOTopbix He npe- . 
BbiuiaeT paanyca oKHa cneTMHKa. ripn stom c TOHHocTbio ao 2 o 

MO*HO nOJIb30BaTbCH 3H3MeHHHMH T] , COOTBeTCTBylOUIHMH TOHeM' 

HOMy HCTOHHHKy. BoJiee TOHHbie (JjopMyjiH bjib onpeaeJieHHH reo- j 
MeTpHHecKoro (})aKTopa npHBefleHbi b KHHre [2]. 

B ynpawHeHHH 2 onpenejiaiOTCH neTbipe 3HaneHHH reoMeTpu- 
qecKoro (})aKTopa ij /pan flByx flHatjjparM paaHoro paanyca h flByx 
pa3JiHMHbix paccTOBHHH npenapaTa. Bboah nonpaBKH Ha reoMe- 
TpHMecKHH 4>aKT0p b cooTBeTCTByioiUHe CKopocTH cqeTa N|, Na, 
Ns N4 onpefleJIHlOT a6C0,T!OTHVK) aKTHBHOCTb HCTOHHHK3 no cf>op- 

V N« 

Myjre: Jo— — • 

*)i 

3Ta 4>opMyJia BecbMa npH6<fiH)KeHHo flaeT 3HaqeHHe HHCJia 
nacTHix, HcnycnaeMbix hctohhhkom b e^HHHuy BpeMeHH, h 6 o OHa 
He yHHTbiBaeT norJiomeHHa h pacceaHHa H3jiyneHHH b B 03flyxe 
h oKHe cqeTHHKa, oSpaTHoro 0Tpa>KeHHH ot noflJiojKKH, caMono- 
MomeHHH b npenapaTe h t. x BjiHHHHe bthx <})aKTopoB npn a6 - 
cojhothhx H 3MepeHHBx 6yfleT paccMOTpeHo b pa6oTe N° 13. 

yKa*eM, hto b cjiynae hh- 

.THHflpHnecKoro cneTMHKa flJiH 
a oct a toh ho Majioro hctohhhk 3 
(npeanoJiaraeTcn, mto pa3Mepbt 
HCTOMHHKa MeHbuie pa/iHyca na- 
Toaa cneTHHKa), pacnoJioHceHHo- 
ro Ha paccTOBHHH h ot och cneT- 
Ka (cm. phc. 26). reoMeTpHne- 

CKHH (jjaKTOP BblMHCJlHeTCH no 

4>opMyjie: 


2«r I 

rae 21 — a-THHa cneTHHKa, 2r — ero anaMeTp. 

npHHaajiewHOCTH: 1. YcTaHOBKa Tana B-2. 2. Topuo- 

Bbiii cneTqHK T- 25 -B<t>Jl. 3 . YpaHOBbift aTajioH. llpenapaT P ' 
(Sr 90 ) Ha cjikw. 4 . Ase aJHOMHHHeBbie AHacjjparMbi c oTBepcTHH- 
mh pa 3 Horo anaMeTpa (~20 mm h 12 mm). ToamHHa a«a{j)parM 
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H 


3 


/k 


'cmwHUK 


Phc. 26. K onpejieJieHHio reoMe- 
TpHnecKoro (})aKTopa ajih uhjihh- 
ApH'MeCKOrO CMetMHKa. 
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— 3 mm. 5. JlHHefiKa, urraHreH-UHpKyjib, MHJiJWMeTpoBaH 6yMa- 
ra. 6. JlorapH^MHqecKan jinneftKa, MaieMaTHnecKHH cnpaBOHHHK. 
apn^MOMeTp hjih cneTHaH MauiHHa. 

VtipaoKHenue / 

H3yMeHwe 3aBHCHM0CTH cKopocTH cqeia ot paccTOJiHHii R 
MejKAy npenapaTOM h topuobwm cmcthhkom 

flocjie H3M.epeHHH 3TajioHa h <})OHa npncTynaiOT k H3MepeHH* 
HM CKOpOCTH CHeTa TOHeHHOro HCTOMHHKa P 32 (hjih Sr 90 ), nOMe- 
LUeHHoro Ha cjuoahhoh ruiacTHHKe. floMemaH npenapar nocjie- 
AOBaieJibHo Ha 3, 5, 7, 9, 11 h 13 iio3huhh CTOJiHKa ajih o6pa3- 
UOB, H3MepHK)T COOTBeTCTByiOmHe CKOPOCTH cneia B TeneHHe 5 
MHHyT npn £=64. 

ripn onpe^ejieHHH paccTOHHHH R Me>KAy npenapaTOM h cqer 
HHKOM HyJKHO HMeTb B BHAy, HTO B R BXOAHT TSKHCe paCCTOHHHG 
OT CJIIOJXHHOrO OKHa TOpUOBOrO CHeTHHKa AO HHJKHeft rpaHHUbl 
ero HyBCTBHTejibHO'ro o6i>eMa (cm. pnc. 24). TonHoe onpeAeAeHne 
3TOH rpaHHUbl 3aTpyAHHTeJIbH0; OpHCHTHpOBOHHO MO>KHO CHH- 
TaTb, hto oHa npoxoAHT HecKOJibKo Bbiiue (-^Ha 1 mm) BepxHero 
Kpaa CTeKAHHHOH SyCHHKH, KOTOPOH OKaHHHBaGTCH HHTb CHeTHH- 
Ka. y^HTblBa H 3TO ofiCTOHTeJIbCTBO, MO>KHO HpHHHTb p3CCTOHHHe 
R, cooTBeTCTByiomee nojiojKeHHio tohkoto npenapaia Ha l*fi 
n03HUHH A3HHOro CTOJiHKa, paBHbIM 10 MM. npHHHMan BO BHH- 
M3HHe* mo paCCTOHHHe M.e>KAy n03HUHHMH CTOJiHKa paBHO 4 MM, 
onpeAeJiHioT BejiHHHHy R ajih Ka>KAoro noJioJKeHHH npenapaia. 
Pe3yAbTaTbI H3MepeHHH (})HKCHpyiOTCH B Ta6jIHUe 1. 

T a 6 ji h a a 1 

Aata Cmctmhk T-25-5<l>JI J'fe npenapaT 


k=64; N^- umh/muh 
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SHaMeHHH CKopocreft cweTa N HeoSxoflHMo HcnpaBHTb Ha 
MepTBoe BpeMH cqeTHHKa, nojib3y»cb TaSjiHueii nonpaBOK hjih 
rpacj)HKOM (cm. npeawaymyio paCoTy) . H 3 no.ayHeHHbix 3Hanc- 
hhh No 3aieM BbiwHTaiOT 4 >oh cneTHHKa h cooTBeTCTByiomne Be- 
jihhhhh N np =No — N^, 33 H 0 CHT b 9-h CTOJiSeu TaC.THUbi 1 . Ha- 


KOHeu,, onpefle^HK)T BejiHHHHy oTHOiueHHH . HEJ, r,ae N np l — 

Nnp.i 

HCTHHH3H cKopocTb CHda npenapaTa (c yveTOM MepTBoro Bpe- 
MeHH h <|> 0 Ha) npn HaHMeHbineM paccTOHHHH R (i=l, no3HUHa 
JsTs 3), a N n p,j — Ta we BejiHHHHa jyin nawaoro i-ro noJioweHHH 


npenapaTa. 

KaK yKa3UBajiocb, ana TonenHoro HCTonHHKa b HaeajibHOM 
CJiynae (oTcyTCTBHe norjioweHHH, ncwman H30TponHH H3JiyneHHH) 

N r /»•'* 

HDJiXHo HMetb Mecto cooTHomeHHe- 


^ nr>.i 


Nr 


f ?i 

Ir, 


v np,i \ A M 

ConocTaBJiHH noJiyneHiibie SKcnepHMeHTaJibiibie pe 3 yjibTflTbi 
(npeAnocJieAHHfi cTOJiSeu TaSjinubi) c BbmncjieHH hmh 3HaneHHH- 


MH 


(II 

\ R. 


(nocjieAHHH ctojiCcu), cvaht o tom, HacKOJibKo 


3Ta 33 BHCHMOCTb BbiriOJIHHCTCH B AaHHblX KOHKpeTHbIX VCJIOBHHX. 


y npaotCHenue 2 


OnpeaeJieHHe reoMeTpHnecKoro (jjaKTopa. OuenKa 
a6cojiiOTHOH aKTHBHOCTH npenapaTa 

llepexoAH ko 2-M.y ynpajKHeHHio, hco6xoahmo CHosa H3MepHTb 
cj)OH cneTHHKa. BpeMH H3MepeHHH cJ)OHa — 10 mhhyt. 

PaAHoaKTHBHbiH npenapaT P 32 (Sr 90 ), c KOTopbiM npoBOAH- 
JIHCb H3M0peHHH B 1 yilp a^KHCHHH, yCTaHaBJIHBaeTCH B OAHOM CJiy- 
nae Ha 6-10 no3HUHio CTOJiHKa, a b ApyroM — Ha lO-io. Ha 2-io no- 
3HUHK) ciojiHKa noMemaeTCH CHanajia ajnoMHHHeBan Anac^parMa 
c SoJibiiiHM oTBepcTHeM, a 3aieM — Ana^parMa c MaJibiM oTBep- 
emeu. JXjih KancAoro noJioHceHHH npenapaTa HeofixoAHMo onpe- 
Aejimb reoMeTpHHecKHH (})aKTop ^ (oTHocHTejibH bin TenecHbin 
yroji) npn 6oJibinoM n MajioM otbcpcthhx h H3McpnTb cootbct- 
cTByiomHe cKopocTH cneia b TeneHne 5 mhhyt. 

I eoMeTpHHecKHH cj)aKTop onpeAejineTCH no (jDopMyne (7), npn- 
neM b KanecTBe h cjieAyeT B 3 HTb paccTOHHHe ot npenapaTa A o 
BepxHen iijiockocth Ana^parMbi, a b nanecTBe r— paAHyc oTBep- 
cthh AHacJ)parMbi. Hpn onpeAejieHHH h h r yaooho no.Tb30BaTbca 
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MHJiJiHMeTpoBOH 6vMarofi h uiTaHreH-UHpKy^eM. riojiyqeHHfaie pc- 
3y/ibTaTbi 3aH0CHTCH b TaSjiHuy 2. 

T a 6 ji h u a 2 

CHeiHMK T-25-E<l>JI M ■ TojimHHa cJuonbi= mt/cm^ 

IlpenapaT __ k~ 64; N ^ = __ ; UMn/Mtut 


yxa3aHHG: npn onpeAeJieHHH reoMeTpnnecKoro c{)aKTopa tj 
I ieofixOAHMO npOMejKyTOMHHe BbinHCJieHHfl npOH3BOAHTb C TOH'- 
HocTbio ao 4-ro 3Haxa. B Ta6ji»uy BanHCbiBaiOT 3Ha^eHHH7] c Ton- 
HocTbio a o 3-ro 3Haxa. noJib3yHCb SHaHeHHHMH reoMerpOTecKoro 
cfiaKTopa ^ h cooTBeTCTByiomHX hm CKopocTeft CMeTa N np , onpe- 
AejiniOT hhcjio nacTHU J 0 , HcnycxaeMbix npenapaTOM b 1 MHHy- 
ry b no^HbiH TejiecHbiH yroji 4^. ripn 3 tom HcnoJibayior oTHome- 

HHe J o = — Onpe^e^eHHbie TaxHM o6pa30M neTbipe 3'tfaneHHfl 

Jo a,o.T>KHbi coBna^aib MencA'y co6oh, Tax xax bo Bcex cjiy^aax 
hcxohhhkom H3JiyqeHHH cJiy>KHx oahh h tot npenapaT. Ha 
ACJie, oAHaxo, naSjiioAaeTCH 3 h a 4 h t e«x b h bi ft pa36poc b 3HaneHH5ix 
Jo, KOTOpblH oSyCJIOBJieH HeTOMHOCTbK) B onpeAe.ieHHH 7 }, a IViaB- 
HblM 06pa3OM— HTHOpHpOBaHHeM AP>THX '(})aKTOpOB (OM. BBeAC- 
HHC K A3HH0H paSOTe), HCOAHHaKOBO BJIHHKHAHX Ha CKOpOCXb CWe- 
Ta npH pa3.THHHbIX reOMeTpHHeCKHX yCAOBHMX. 

H3 nexbipex pe3yjibTaTOB HaxoAflx cpeAHee 3HaneHHe J 0 h 
onpeAeJiHiOT cpeAHioio omnSKy H3MepeHH5i no (|)opMyjie: 

*- 4 | I 

£ I i I 


(rioApoCHee Bonpoc 06 oniHfiKax onbiTa paccMaxpHBaeTca b pa- 
OoTe JsTe 7) . 

HaKOHeu, npoH 3 BOAHT ouenKy atfcojiKmioH aKTHBHocTH npena- 
paTa B MHKpOKIOpH (1 MKKIOpH COOTBeTCTByeT 3,7 • 10 4 pacnaAOB 
b cexyHAy), no.Tb 3 yncb cooTHoiueHHGM: 
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A= 

60-3, 7-10 4 


( 10 ) 


3ra (jjopMyjia cnpaBeiuiHBa JiHiiib b Tex GJiyqaHX, noraa HaepHufl 
paciiaa hcxoahofo H30Tona conpoBo>KAaeTCH ncnycKaHweM o a* 
Hoft nacTHUbi (HanpHMep, aah P 32 ). flApa paAHoaKTHBHono H30- 
Tona Sr 90 , ncribiTbiBafl pacnaA, npespamaioTCH, KaK H3BecTHO, b 
HA pa H 30 Tona Y 90 , xoTopbie b cboio onepeAb hba5?k)tch (3-paAHo- 
aKTHBHHMH. FIoi3TOMy, npH yCJIOBHH paAHOaKTHBHOro paBHOBe- 
chh Me^Ay MaTepHHCKHM h Ao^epHHM H30Tona-MH, Ka>KAOMy pac- 
naAy ncxoAHoro HApa Sr 90 cooTBercTByeT HcnycKaHHe AByx p -na* 
CTHU, H A^IH BbmHCAeHHfl a6cOJIIOTHOH aKTHBHOCTH Sr 90 (HHCJia 
HAep Sr 90 , pacnaAaiomHxcH b 1 cck.) Heo6xoAHMo b 3 HaMeHaTeAb 
npeAtJAymeft (|)opMyjibi AofiaBHTb K03(jDc]>HUHeHT 2. 

Eme pas noA^epKHBaeM, mto b ashhom ynpa>KH 6 HHii npoH 3 - 
BOAHTCH JIHUJb BCCbMa npH 6 ./IH>KeHHaH OUeHKa a&COJIIOTHOH aK- 
THBHOCTH npenapaTa, TaK xaK Mbi 3 Aecb coBepuieHHo He y^HTbiBa- 
eM B 3 aHMOAeHCTBHH ] 3 “H 3 JiyHeHHH C BemeCTBOM, KOTOpoe MOH^eT 
CymeCTBeHHbIM o 6 pa 30 M nOBAHHTb Ha pe 3 V,TbTaTbI H3MepeHHH. 


JIHTEPATyPA 

1 . B. BoMKapeB, H. KenpHM-MapRyc h ap. «H3MepeHite aK- 
thbhocth 6eia- h raMMa-H3JiyHeHHft». H&a-bo AH CGCP, 1953. 

2. K K ArJIHHUeB «X103HM6TPHH H0HH3HpyK>mHX H3^V4eHHft». 
rMTTJl exp. 188, Mocwaa, 1957. 
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PABOTA Jfc 7 

CTATHCTHHECKHE OUIHEKH H3MEPEHHH 

I . Pa^HOaKTHBHOCTb K 3 K C T a T H C T H 4 e C K O ft 
h b a e h h e 

flBAeHHe paAHoaKTHBHoro pacnaAa ooycAOBAeHo BHyTpeHHH* 
MH 3aKOHOMepHOCTHMH, CBOHCTBCHHblMH HApaM AaHHOrO H30T0na. 
PaAHoaKTHBHocTb nopo>KAaeTCH HeycTOHHHBocTbio aTOMHbix HAep, 
KOTOpaH 33BHCHT OT HHCJieHHOro COOTHOLLieHHH Me>KAy npOTOHa- 
MH H HeHTpOH3MH B HApe. IlpH HeKOTOpOM onTHMaJIbHOM COOTHO- 
LLieHHH Me^Ay HyKJIOHaMH aTOMHOe HAPO o6jiaAaeT MHHHMyMOM 
BHyrpeHHeH sHeprHH h ABJineTCH ycTOHHHBbiM. Ecjih >Ke 3 to ot- 
HomeHHe HapymeHo b no./ib3y HeftipoHOB (hjih npoTOHOB), to co- 
oTBeTCTByiomee HApo HaxoAHTCH b B036y>KAeHH0M SHepreTHHe- 
CKOM COCTOHHHH H CTpeMHTCfl nepeHTH B OCHOBHOe COCTOHHHe, 
cfipacbiBan ahuihiok) SHeprnio b BHAe 3HeprHH HAepHbix H3Ayne- 
hhh. PeaAH3auHH HAepHbix nepexoAOB ocymecrBAaeTCH c toh 
HJIH HHOH BepOHTHOCTbK) B 3aBHCHMOCTH OT 3HepTHH B036y>KAe- 
hhh, 3HaneHHH ciihhob hcxoahoto h KOHenHoro HApa h Ap. na- 
paMeTpoB, onpeAeAHeMbix cTpyKTypoft paAHoaKTHBHbix HAep. Hh- 
K3KHe BHeiUHHe B03AeHCTBHH He MOryT BAHHTb Ha XapaKTep H 
CKopocTb paAHoaKTHBHoro pacnaAa. Tnn HAepnoro nepexoAa, ne- 
pnoA noJiypacnaAa, SHeprHH H3AyneHHH — hbachha aaKOHowep- 
Hbie h cTporo onpeAeAeHHbie aah AaHHoro H30Tona. 

OAHano, HapnAy c sthm, mbi daAKHBaeMCH c Apyroft ocoSeH- 
HocTbio paAHoaKTHBHoro .pacnaAa, KOTopan coctoht -b tom, hto 
hhcao qacTHu, H3AynaeMbix coBOKynHocTbio paAHoaKTHBHbix aTo- 
mob (npenapaTOM) 3a paBHbie npoMe>KyTKH BpeMeHH, He oc- 
TaeTCH nOCTOHHHbIM, a H3MeHHeTCH no 33KOH3M CAynaHHblX Be- 
AHHHH. CAynaHHUM HBAHeTCH T3K>Ke H TO, HTO H3 BCeft COBOKyil- 
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hocth aTOMOB AaHHoro pa^HoaKTHBHoro BeiuecTBa, b aaHHbiti 
MOMeHT BpeMeHH pacna^aeTCH hmchho stot, a He Apyrofl axoM. 
ZtpyrHMH cJioBaMH, pa^HoaKXHBHbiH pacna# — ecxb HBjreHHe cxa- 
TH'CTHHeCKOe HK HeMy IlpHMeHHMbl 3aKOHbI CraTHCTHKH. 

TaKHM o6pa30M, KaK h Be 3 £e b npnpoAe, mh Ha6 i /no^aeM b 
BBJieHHH paAHOaKTHBHOro pacna^a eAHHCTBO H B3aHMOCBH3b AByX 
KaieropHH — HeoSxoAHMocxH h cjiyqaHHocTH. 

OpH o6pa6oTKe peayjibxaxoB HSMepeHHH aKTHBHocTH pa^Ho- 
H 3 orona cyiuecTseHHyK) pojib nrpaiox cjxnyKxyauHH qHCJia pac- 
na^oB b eAHHHuy BpeMeHH «, cjieAOBaxejibHo, nncjia qacxnu, pe- 
1 'HCTpHpyeMbIX CHeTHOH yCXaHOBKOH. ZleHCXBHXeJIbHO, H 3 M 6 pHH 
HecKOJibKO pa 3 CKopocTb cqexa npn HensMeHHOM nojio>KeHHH pa- 
^HoaKTHBHoiro npenapaTa, Mbi aaMeqaeM, hxo nojiyqeHHbie 3 Ha- 
4 eH hh HHCJia HMnyjibcoB He coBna^aiOT Me>K^y co6oh. HanpHMep, 
MoryT 6 biTb noJiyqeHbi xaxne 3 HaqeHHH CKopocxH cqexa (b hm- 
nyjibcax b mhh.): 2520 , 2490 , 2475 , 21543 , 2452 , 2501 h t. n. 

XapaKxepHCTHKOH H3yqaeMoro cxaxHCTHqecKoro npouecca mo- 
ryT cjiy>KHTb ^aHHbie, noJiyqeHHbie nyxeM ycpe^HeHHH pe3yjibTa- 
xob OoJibiHoro HHCJia HafijilOAeHHH. yBejmqeHHe HHCJia ox/jejibHbix 
H3MepeHHH noBbimaeT AocxoBepHOCTb OKOHnaxe^bHoro peayjibxa- 
Ta. K 3xoMy tkq npHBOiiHX yBejinqeHHe oOmero hhcjis qacxnu, 
perHcxpnpyeMbix b onbiTe, noxopoe AocTHraexcn noBbimeHHeM 
BpeMeHH ox^eJibHoro H3MepeHHH. HHane roBopa, nojiyqeHHe pe- 
3yjibraxa bbicokoh xohhocth rpeSyex 6oJibuioro cxaTHCTHHecKoro 
MaxepHajia. 

rioMHMO CTaXHCXHHeCKHX OC06eHH0CXeH HBJieHHH paAHOaKXHB- 
noro pacnaaa, npn o6pa6oxKe H3MepeHHfi Hy>KHo npiiHHXb bo 
BHHM aHHe Aen-CTBHe cjiyqafiHbix BapnauHH b ycjioBHHx onbixa, 
ireH36e}KHbix b Kax^oM SKcnepHMeHxe. HanpHMep, npn paSoxe 
co CHeTHHKaMH qacxnu HMeiOT Mecxo cJiynaftHbie oihh6kh b onpe- 
AeJieHHH BpeMeHH H3MepeHHH, CBH33HHbie C HeCHHXpOHHOCXbK) 
BKJnoneHHH h BbiKjnoHeHHH ceKyHAOMepa h perHcrpHpyiomeH 
ycxanoBKH; ouihOkh npn chhxhh noi<a3aHHH co uiKaji cneTHbix 
npHfiopoB; cjiynaftHbie KOJiedaHHH HanpHJKGHHH Ha cnexHHKe h 
x. n. CioAa cjieayex £06aBHTb Tarace (})JiyKxyauHH (jxjHa, x. e. 
HHCJia HMnyjibcoB, Bbi3BaHHbix B cwexHHKe HacTHuaMH nocxopoH* 
Hero npoHcxoxfleHHH. JBce sth cjiyqaHHbie npnqHHbi oxkjiohhiox 
pe3yjibxaxH HBMepeHHH ox HcxHHHoro 3HaqeHHH H3MepneMOH se- 
JIHHHHH. TaKHM 06pa30M, K OHJHOKe, CBH3aHHOH CO CTaXHCTHHC" 
ckoh npnpo^oH pa^HoaKXHBHoexH, npH6aBJTHexcH ouiH-fiKa, o6yc- 
JioBjieHHaH cJiyqaHHHMH BapHauHHMH b yc.xoBHHx onnxa. OueHKa 
BeJIHHHHH 3X0H OHIHSkh HBJIHeXCH HeoSxOAHMOH HaCTbK) 3KCne* 
pHMCHTajrbHOfi paSoTH. 
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2. O lli H 6 K H H3 M e p e H H II 

ripH H3MepeHHHX 1<aKOH-AH6o BOJIHHHHbl BCCrAB B03HHK3I0T 
ouhi6kh hjih norpeniHocTH, KOTopbie cKa3biBaiOTCH Ha pe3yAb- 
Taiax H3MepeHHa. Pa3JiimaiOT CHCTBMaTHHoeKHe w cjiyqaHHbie 
oluhSkh. 

C h c t e m a t h m e c k h e ouihBkh B 03HHKaK)T H3-3a Hapy- 
ihchhh padoTbi annapaTypbi, HecoBepmencTBa MeroAHKH H3Mepe- 
HHH, OT nOCTOHHHOrO OilHOCTOpOHHero BHGIHHerO BO3A0HCTBIIH II 
Apyrux cJiaKTopoB, KOTopbie AGHCTByiOT peryjinpHo jiii 6 o b cTopo- 
Hy VB0JIHM0HHH, JIH6 o — VMGH bLIIGHHH 3HaH0HHH H3MepH0MOH B0JIH- 
i i hit bi. HanpHM0p, HCTOHHHKaMii cHCT0MaTHH0CKiix ouih 6 ok MoryT 
cyiv/Khtl: HenpaBHJibiiaH pafxrra sjiOKTpoMexaHHMocKoro cmgthh- 
i<a ycTaHOBKH B-2 (npoSpocu ctpgjikh hjih, nao6opoT, nocpaGa- 
TblBaHHe 00); npHM0H0HHC OTCTaiOmHX HAH CnGUiaiUHX qacOB ( C0* 
KyiuoMGpa); najiHHue b 6 jih 3 h ycTaHOBKH nocTopoHHGro hctomhh- 
xa paAHoaKTHBHoro H3JiyHCiiH5i, o xoropoM SKcnepHMeHTaiop hc 
noAO3p0Baer. CHCTeMaTHH0CKii0 oujhGkh mo>kho o6Hapy>KHTb 
MaT0MaTHH0CKHM aHajIHSOM p03y;ibTaTOB H3M0P0HHH, a HCTOM* 
hhk hx B 03HHKH0BeHHH— TmaiejibHofi npoBGpKoii BC0H annapa- 

TyP bi H yCJIOBHH onbua. OpH npOH3BOACTBe H3M0p0HHH CHCT0Ma- 
THHCCKHe O'HIhSkH AOJHKHbl 6bITb yCTpaHGHbl. 

C .71 y H a H H hi e OUIH6 kH Bbl3bTBaiOTCfl npHMHHaMII, C B 51 3 a H * 
IlbIMH C BapHaUHHMH BOCnpHflTHfl OpraHOB l iy BCTB HaCjlIOAaTeJIfl, 
C HenO.THOH BOCnpOHBBOAHMOCTblO BCex yC.TOBHH OHblTa, C (J)JI yx- 
lyaUHHMII 3HaH0HHH CaMOH H3MOpHOMOH BCJIHMH.hu. OAHHaKOBO 
B03MO>KHbI CJiyMaHHbI0 OUIhGkH B Ty H ApyryK) CTOpOHbl or hcthh- 
hoto 3HaqeHH5i. Rj ih aHajiH3a cJiyqafiHux olijh6ok CJieAyeT npn- 

M0HH I'll 3aKOHbI, y CT a H O B, T I 0H H bi 0 T0OpH0H BepOHTHOCTH no OTHO- 
11)0 HHK) K MHOrOKpaTHOMy J1 OB T O ]) 0 H H K) C.lyMaHHbIX HBJI0HH H. 

C.iGAyeT pa3AHMaTb ABa HCTOHHHKa npOHCXO>KACHHH CJiyqafl' 
HbIX OUIHSok: 1 ) OUIhSkH, BO3HHKaiOmH0 npn H3MepeHHHX H0H3- 
B0CTHOH BGJIHHHHbl, HM0K)IU0H Onp0A0A0HHO0 3HaH0HHe (HSMepe- 
peHHH AAHHbi CTep>KHH, Beca rejia, onpGAejiGHHe qacTOTbi 110- 
peMCHHoro TOKa npn noMomn cneia m h-c a a imnyjibcoB «npoB0p- 
KH» Ha yCTaHOBK0 B-2 H T. a.) H 2 ) OLL1h6kh H 3M0peHHH B0.JIHMH- 
Hbl, KOTOpan CaMa HOAB0p>K0Ha CTaTHCTHHGCKHM »KOJIt v 6aHHHM 
(onp0A0JieHH0 cpeAHGH nponycKHOH cnoco6HocTH MeTpono/niTOHa, 
cpeAHero KOJiHHGCTBa ocaAKOB, BbinaAaiomHx b ahhhoh mgctho- 
cth sa roA, H3Mep0HHe bkthbh octh paAHoaKTHBHoro npenapaTa 
hjih cj)OHa npn noMoiun chgimbkh qacTHu)- 

CjiyqaHHbiB oiuh&kh npn paooTG co cqeTHOH ycianoBKOH mo* 
ryT B03HHK3Tb H3-3a KOJiefiaHHH Hanp5OK0HHH B 3A0KTpHH0CKOH 
C0TH, HeCHHXpOHHOro BKAK) l ieH H5I TVM6.iepa « n V C K » II C 0 KVHAO- 

6 Si 
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Mepa, HeAOAep>KKH hjih nepeAep>KKH AJWTeJibHocTH oTAe.ibHbix 
OTCHeTOB H T. A. 

Ecjih cHCTCMaTHHecKHe ouihGkh ycTpaneHN, to 3aAana cbo- 
AHTch k TOMy, mo-fin ynecTb BJiHHHue cjiynafinbix ouih6ok Ha pe- 
3y.TbTaTbi H3MepeHHH. PemeHHe stoh 3aAann AaeT cxaTHCTHHO- 
CKan reopHH ouihSok. Kpanco h hhomhhm ocHOBHbie onpeACJieHmi 
h noHHTHH, BbneKaioLUHe H3 TeopHH omh'Sok h neofixoAHMbie npH 
ofipafioTKe AaHHbix. 


3. OcHOBHbie n O H 51 T H H, n p H M e H H IO m H e C 51 II p II 
c t a t h c t h h e c k o h o 6 p a 6 o t k e a a h h bi x no ofimeii 
TeopHH c ji y n a ii h bi x ouih6ok 
( pacnpeAeJieHHe Taycca) 


riydb A — H3Mep5ieMa5i HeH3\ieHHaH BejiimHHa. flpn H3Mepe- 
hhhx noAyneHbi cjieAyiomHe 3naneHHH 3 toh Be/iHHHHbi (Bapn- 
aHTbi) : 

x n x 2 > x 3 x i x k 

CpeAHee apn^MeTHnecKoe H3 bcox nojiyneHHbix 
3HaneHHH (k — hhcjio H3MepeHHH) 

— _ X] + X 2 + ■ . ■ ■ + Xj + + X K ^ J 

K 

HBJiHercH Hanfiojiee BeponTHbiM 3HaneHHeM H3MepneM0H BejiHHH- 
Hbi A h TeM Tomee npH6jiH>KaeTC5i k A, HeM fiojibme k. OTKaoHe- 
h h 5i HaSjnoAaeMbix BHaneHiifi ot cpeAHero apH(|)MeTHHecKaro Ha- 
3bIB aK)TC5I afiCOJIKJTHHMH 0 HI H 6 I< a M H OTAe.TbHbIX 
HSMepeHHH: 

Xj «, ^2 X 2 x i • • • • X K X (^) 

C p e a h 5i h a 6 c o ji K) t h a 5i o hi h 6 k a oTAejibHoro H3Me- 
peHH5i BbinHCA5ieTCH no (fiopMyjie: 


m = ± |X 1 — X| + | x a — x|+. . . + lx K — x 1 = ( 3) 

K K 

OAHaKo 3Ta ouiH6Ka He xapaKTepnayer b noJiHon Mepe tohhocth 
H3MepeHH5i. HaA©>KH0CTb MeTOAa h AOCTOBepHocTb pe3y.TbTaTa 
H3MepeHHH nan.nymiiH'M ofipaaoM Mo>KeT xapaKTepH30BaTb JiHUJb 
nacTOTa hjih BeponTHocTb BCTpenn oihh6ok toh hjih hhoh BejiH- 
qnHbi, t. e. jihlub pacnpeAejieHHe olhh6ok no hx BeJinmiHe. Co- 
iviacHo pacnpeAeJieHHio Taycca b ofimen TeopHH ohihSok HMeioT 
MecTo cjieAyiomHe BeJiHHHHbi, onpeAe<iiHK)iUHe TonHocTb H3Mepe- 
HHH. 
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C p e a h h >i k b a a p a t h n h a h o lu h 6 k a OT^eJitHO- 
ro H3'MepeHHH 



3ia Be.anqHHa Ha3biBaeTCH xa-Kxe CT3HA3pTHMM otkao- 
h e h h e m. Co/tepacaHHe axoro iiohhthh mo>kho noncHHXb cneAy - 
lOUJHM o6pa30M. BepOHTHOCTb Toro, HXO AeHCTBHTe.XbHaH OIUH6Ka 
H3MepeHHH 6yAex MeHbiueo, cocxaBJinex npHMepHo 70%, a Bepcr 
HTHocTb nojiyqHTb omnSKy, Sojibiuyio a— 30%. B to >Ke BpeMH 
BepoHTHocTb HMeTb omiifiKy H3MepeHHH t 6o;ibmyio 2 a, paBHa 4%. 
OluhCkh Oojibuie, neM 3a, BooSiue MajioBepoflTHbi — 0,3%. 

3aKOH HopMajibHoro pacnpeAejieHHH oiiih 6 ok ( 3aKOH Tayc- 
Ca) CBH3bIBaeT Be.lHMHHy OIUHSkH — X C BepOHTHOCXbK) 

ee noHB.ieHHH P. 3tot 33kcih HMeeT cJie^yiomHH bha: 

P = -4^ e 2 ’* 

al/27t 

Tpa(|)HMecKoe H3o6pa>KeHHe stoh 3aBncHMOcTH AaeT KpHByio 
pacnpeAeJieHHH ollih6ok no hx Be.xnnHHe, npHcymyio a3hhoh ce- 
PHH H3MepeHHH. 




Phc. 27. KpHBbie pacnpeziejieHHH oiuh6ok. 

I la pnc. 27 npnBeAeHbi ABe KpHBbie pacnpeAejieHHH oluh6ok. 
Ilo r0pH30HTaJIbH0H OCH OTAOHCeHbl BeJIHHHHbl agcOJIIOTHblX 
OLLIHOOK e, a no BepTHKaJIbHOH — BepOHTHOCTb P nOHBJieHHH oihh6- 
kh, HMeiomefi AaHHyio BejinqHHy e. KpHBbie HMeiOT MaKCHMyM 

£3 
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npn s = 0 , Ml cm 6ojibiue ouiHSiva £ , TeM Menbiue BepoHTHOCTb 
ee nosiBJieHHH. PaBHbie no BejinnHue, ho pasHbie no 3naKy oiiihS- 

KH IIMCIOT OOimaKOByiO BCpOHTHOCTb — KpHBbIC CHMMCTpHMHhl OT‘ 
HOCHTLVIbHO BCpTH'Ka.IH, IIpOXOAHIUcft l iepC3 MflKCHMy M. 

JXbq KpHBbio, H3fipaaceHHbre Ha pwc. 27, hmciot pa3Hyio Bbico- 
ry MaKCHMyMci, a neperno oxnx KpHBbix naxoAnxcn na pa3HOM 
paCCTOHHHH OT BCpiHHHbl. 3X0 06'bflCHHeXCH TCM, HTO JieBaH KpH- 
Baa nocTpoeHa aah cJiynaa, kotab cxanAapxHoc oxKJioHeHne ox- 
AejibHoro H3MepeHHa a HMeeT xiajiyio BeAHHHHy. Pe3yjibxaxbi ox- 
AeJIbHblX H3MepCHHH COCpeAOTOHCHbl xorAa b6jih3h cpeAHerO 3Ha- 
nenHH, h 6 o.7i bin ho ouih 6 kh BcxpenaioxeH peAKO. IloaxoMy KpHBaa 
KpyTo cnycKaeTca i<HH3y. FIpaBan KpHBaa othochtch k c/iywaKb 
KOTA a a — BCJIWKO H pC3yJIbXaXbl H3MCpeHHfl naCTO HMeiOT 3HaHC- 
hhh, 3a mctho oxkjiohhkhuhcch ot cpcAHcro (iiaHBepoHXHeftuiero) 
ananeHHH. 

TaKHM o6pa30M, npnBeACHHbie KpHBbie pacnpeACAeHHH Tayc- 
ca HarJIHAHO ACMOHCTpHpyiOT, HTO epeAHHH KBaApaTHHHaH 
ouiHfiKa (cTaHAapTiioe oxHAOHemie) a AeficxBHxeAbHo mojkcx 
CJ iy>KHTb xapaKTepHCTHKOH TOBHOCTH OXACAbHblX H3MepCHHH (hx 
pacceHBaHHa BOKpyr cpeAHero 3 HaneHHa). 

HHorAa noAb3y K3TCH b e p o h t h o h o uj h 6 k o ft ota^u- 
h o r o h 3 m e p e h h h : 

r=0,67 a (5) 


CymeeTBCHHbIM HBJlfleXCH BOIipOC O npHHaAJIOKHOCXH OXACAb- 
Horo H3MCPCIIHH Xj K A 3 HHOM V C TaTHCTH l ICC KO M y pH Ay* EcJIH BC- 
JIH 4 HHH afiCOAKJTIIOH OIIIHOKH AailHOTO HSMCpCHHH £j — Xj X 

jiokht b ripeAenax 3 n a non h h .l 3 ^, to Bapiianxa x,- iipHnaA-icKHi 
k AciHHOMy paoy h AOAJKiia ymiTbiBaibCH. Ecyih >kc > T() 

raKoe H3McpeHiic aoajkho obixb oiftpomeiio, .rax nax oho hc npn- 
iiaAAOKiix AannoMy pjuy cviynaiuibix bcvihhhh h Bbi 3 Bano k a k h - 
Mil -TO nOCTOpOHHHMH JIpHHHHaMH. B C.TyMae H3MCpCHHH aKXHBHO- 
CXH 3XO M 03 KCT yi<a3bIBaXb Ha HaAHBHe ■KaKHX-.XH'fio BHe3anHbiX 
ouihSok, HanpHMep, npoGpoc 3JieKxpoMexaHHMecKoro cncxnHKa, 
pe3i<yio Bapnaumo (J)OHa h t. n. 

Teopna oiiihGok noxasbiBaox, nxo ecjiH cpeAHHc oiiih 6 kh ox- 
AeAbHbix H3MepeniiH m, o, r, xo o hi h 6 k h p e 3 y jt i> x a x a 
(cpeAHero apncfwexHnecKoro) cooxBexcxBCiiwo fivAyT: 

m a ~ r 


M p --= 


l/f 




i/t 


Rr 


i/t 


(<>) 


3th BeAHHHHbi xa paKTepHsyiox oxkaohch hh cpeAHero apHtJmexu- 
necKoro x ox H 3 MepaeMOH BeJiHHHHbi A, a He oxACJibHbix H3Me- 
peHHH X[ ox x, xaK b coynae rn, z } r. CpaBHHBaK mc/KAv co6om 
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p (l.it'l H ‘I H bit' 3!ia‘KIUIH Cpt'JHtTO apH(|>MeTnqecKoro"x, X , 

Ka>Kaoe H3 kotopmx noxiyacHo 113 c c p h h «k» usMepcunft mli oyj,<-’m 
HMt'Tb 3HaMHTejibHo 6 oJiee 6,TH3i<ne BtviHmiHbi, mcm npn e p Zl B H 0 - 
hum oTflejibHbix BapiiamoB. Maine Bcero no,Tb3yioTca cpcjiieri 
k b a a p a t h q h o ii 0 i n 11 6 k o ft p c 3 y :i h r a t a ; 


k(k-1) 


HCt/IH HMCCrCH HCCKO^TbKO cJ)aKTOpOB, B HOC '-I HIM X B p C 3 \ 7 I bT a - 
1 bl H3MBp0HHa p33JIH l IHbIC OLMH6 kH X, H T. TO CpC/JHaa 
KBa^paTHMHaK OIUHOKa npll COBMCCTHOM AOfiCTBHH BCCX 3THX 
IIpHMUH onpo^CMBCTCH H3 COOTHOIIJCHHH ! 

Jp“ : ]/?- ] 3% ; 0~ :] i . . . (<S) 

Ha npciKTHKc wacTo riojibayiOTca OTiiocirrivibiibiMii oumoNaMU 
pt'av.TiTra ra H3\iepeHHH, Korop bic oiijjoacvi ji iotcm kbk oTiioniPHi-jo 
COOTBCTCTByiOLUeH a6cO,/I lOTHOii OILIHOKH X CpeZIHCMV apHCbMOTIi" 
BCCKOMV H Bblpa >K < 1 IOTCH B TlpOUCBTax. 

C P O J\ II a a O T ][ O C II T c /] b n a a . ) III H 6 k a p r ;; y .'I b - 


C p e A H H n o t H o c n t e b h a a k b a p a r n a a a a 
o m h 6 k a p v 3 y ji b t a t a: 


% =-=•■! 00° „ - 1/ ^ 100° „ ( 1 0) 

' k(k -1) Y 

OKonwaitvibUbiH peawii/rai imiopcmifi aanncbiBacrca oomii- 
IK) B TilKOM BHAC: 


" r k(k 1) 

a ioanocTb pc3y.abrara on po;uvi notch oTHociiTtvibHoii oiuhokoii 
IK) (|>OpM\7IO (10). 

!. ( , Ta T II C T I! ! I C C K II O O ill II 0 K !i II p II il 3 M O p C II I! a X 
p a JX I I 0 a K T M B H 0 C T I I 

Bbuiic paccMai pnrajoi c-rcnati, koivui imiepacMaa m : i n ! i a 

A iiMct’T noBioaiiiKH' anaaniiic', a pczswibTaTb! iibmc jHiuiii tbtot 
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COBOKyriHOCTb SHaueHHH, KOTOpbie yKJIOHfllOTCH OT HCTHHHOrO 3H3- 
qeHHH no 3aKonaM cjiynaftHbix BeJinnHH. B HBJiennH paanoa-KTHB- 
Horo pacnaAa c a m a h 3 m e p h e m a h BejinnnHa (micjio 
pacnaAOB b eAHHimy BpeMeHn) He ociaeTcn hoctohhhoh, a (J)JiyK- 
TVHpyeT bSjihsh HeKOToporo cpeAHero 3 HaneHHH. B 3 T 0 M^cJiynae 
non cTaTHCTHnecKoft o6pa6oTKe pe 3 yjibTaTOB H3MepeHnn nojib- 
3yioTCH 3 a k o h o m p a c n p e a e ji e h h h n y a c c o h a, c.neA~ 

CTBHe H3 KOTOporo COCTOHT B TOM, HTO npH fiOJIbLUOH CTaTHCTHKC 
HSMepeHHH (fioJibinoM nncJie 3 aperncTpHpoBaHHbix nacTHu) cpeA- 
Hee apH(J)MeTHqecKoe HBJineTcn HaHJiynuiHM npn6jiH}KeHHeM Be- ^ L 
JIHHHHbl 3KTHBH0CTH npenapaia, a MepOH TOHHOCTH H3MepeHHH 

HBJineTcn cpeAHnn KBaApaTHHHaH oiondKa hjih ciaHAapTHoe ot- 
KjioHeHHe. 

lloJib3yncb HauiHMH ooo 3 HaneHHHMH, a hmchho: 
n — o6mee hhcjio HMnyjibcoB sa BpeMH H3MepeHHn, 

N — hhcjio HMnyjibcoB b 1 MHHyiy (cKopocTb cneia), 
t — BpeMH H3MepeHHH B MHHyTHiX, 

nojiynHM, hto ncKOMaa BejinnwHa CKopocTH cneia N paBHa cpe/i- 
HeMy apH^MernnecKOMy N, KOTOpoe 3 Aecb onpeAejineTCH nan ot- 
HomeHHe o6mero nncjia HMnyjibcoB ko BpeMeHn H 3 MepeHHH, t. e. 

N-N = y . (12) 

3thm cooiHouieHneM Mbi nojib30BajiHCb h paHbiue, oahsko, ero 
TOHHoe ofiocHOBaHHe coaep>KHTca b TeopHH IlyaccoHa, na koto- 
poft Mbi no,npo6Ho He ocTanaBJiHBaeMca. 

H3 TeopHH IlyaccoHa CJieayeT, hto cTaHjapTHoe or- 
kjio h e h He (hjih cpeflHee c t a thc t h m e c ko e OTKJioHeHHe) , xapai<- 
TepH3yioiu,ee TOHHocTb H 3 MepeHHH HHCJia HMnyjibCOB n, onpeAC- 
AaeTCH cJieayiomHM o6pa30M: 

O n = ± j/ n 0-^ 

CraHflapTHoe OTKJioHeHHe npH o n p e a e ji e h h h 
CK opocTH oeia paBHo: 



OTHDCHTeJibHoe craHiapTHOc o t k ji o h e h h e 
CKopocTH c h e t a: 



<S^i 
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OGbiHuo nofl ii, N h t noHHMaiOT cooTBeiciByioiUHe 3Ha4enHH jjia 
npenapara h cj)OHa, H 3 MepneMbix BMecTe. Ecah o 6 o 3 HaMaTb Mspe 3 
n 4 »N<|> H t(J) TC >Ke BtVlHMHHbl AJIfl tj)OHa, a nOA, NnpnOHHMaTb CKO- 
pocTb c^era npH H3MepeHHH aKTHBHocTH npenapaia 6e3 $0Ha, to 
C yaeM HMeTb: ciaHAapTHoe oTKJiOHeHHe ckopocth cneia N 

°N=±[/ ^ ’ 

cTaHflapTHoe oTKJioHeHne ckopocth cieTa (J>oHaD ( f ) =:±'|/^$, 

r 

CKopocTb cneia OT npenapaTa 6e3 cjjoHa N np =N— N^, 

cTaH^apTHoe oTKAoneHHe ckopocth cneTa N nD , cornacHo (jjopMy- 
•ie (8): 

TA l/^TA*) i r \9 — / N N/J, ...... 


V D 2 n -l-D 2 ^ --± l/— +*!i 
r t tn 


'r 

OKOHMaTe*TbHbiii pe 3 yAbiaT onpeAe.neHna ckopocth cneia (ot- 
HocHTejibnoH aKTHBHocTH npenapaTa) 3 anHcbiBaeicH b BHAe: 

A XT ^ / N N* 

A N np r D n p hjih A=N — -Nrfi r — > (17) 

3 tom cJjopMyAofl Mbi 6 yAeM nojib 30 BaTbefl npH o 6 pa 6 oTKe pe 3 yjib- 
THTOB H 3 MepeHHH aKTHBHOCTH.* 

L IacTo oiiinfiKy Bbipa>KaioT b npoueHTax ot H 3 MepHCMOH bc- 

.'IHmiHbJ, T. 0 . BbmHCJIHIOT OTHOCHTCJI bHOC CTaHAapTHOe OTKJIOHC’ 
hiig hjtii TOMHocTb p e3y ji bTa Ta: 


o — - n P- 1 on 0 — 

J rip — m 1 uu / o — 

iN np 




1 1* 


N — IsL 


llHOTAa npOH330AHT HeCKOJIbKO OTAeJIbHbIX H3MepGHHH CKOpOCTH 

c^ieia N. Ecjih k — ^hcjio H3MepeHHH, a t — BpeMM Ka^KAoro H 3 Me- 
peHHH (oAHnaKOBoe), to HCTHHHan CKopocTb c^eTa onpeAejineTCH 
k a k cpeAnee apH(J)MeTHqecKoe 

— Enj EN S 

N --- jj_ = i (19) 

kt k 

( >TaHAapTI!0C OTKAOHeHHe B 3TOM CJIVMae p 3BH0 : 


* Hnor;u BMtvro cTanaapmoro oTKaoiienini ym>Tpe 6 ;iHK)T rn 
oujh6kv \V---- 0,f>74oD n » . 
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D n ±l/~» ( 20 ) 

V kt 

<i 0TH0CHTe.ibna>i oujH6Ka: 

d n 

Zjl=r=- 100»/o (21) 

N 


5. P a u h o h a ji i, h bi l'i b bi 6 o p b p e m e h h h 3 m e p e h h si 
n p o n a p a t a h 4> o h a. C ji y 4 a h, Koraa tp o h om hoik- 
ho n p e h e 6 p e m». 


Ilo;ib3yHCb Bbipa>KCHHeM (18) ajib oTHocHTtvibHOH oihhGkh 
II JI H TOHHOCTH pe3yjlbTaTOB 8 n p , MO>KHO onpejieJIHTb npoflOJIJKH- 
TOJibHocTb H3MepeHiin, neo6xoflHMVK) juifi nojiyHeHHH pe3yjibTaia 
c 3aaanHOH TOHHocibio 3 n) , ripn onpeaejieHHOH CKopociH chcth. 
HanGoJibUian skohomhsi bpcmchh flocTHraeica np'H cJieayiomoM 
Bbi0ope BpeMeHH h3mcpchhh aKTHBHocTH npenapaia c $ohom t 
II BpOMCHH H3MCpeHHH (|)OH;l t ,j, : 


N +j/NN.j, N-f- |/NN^ _ 

n2 ~p W2 ’ 

u rip ° rip up 


( 22 ) 


fi iV NN ( j, NN a> 

1’ fTi §2 MS 

u np J np i>J np 

OicioAa cbiTCKaer cooTHomeHHe: 

_ v'% . 

1 ~ i/n"' 


(23) 


(24) 


ToMHOCTI) 113MCpeHHH H, CJICAOBaTeJIbHO, BpCMtt C L ICT3 H y >K H O Bbl- 
onpaTb Tan, mo6bi cTaTHCTH^iecKaa ouindKa 6h\j\a MeHbiue Apy* 
nix OLUHOOK OilblTa, C B H 3 a H H bi X c H3MepeHHCM BGCa, OO'beMa, pac- 
ctohhhh, yqeia nonpaBOK Ha noiviomeHHe h t. a. 

Ecjih 4>oh oqeHb iviaji no cpaBHeHHio co ci<opocTbK> cneia N, 
to ero BooGme mo>kho ho ynHTbiBaTb, hc AonycKan npn 3tom 3a- 
mcthoh oihh6kh. Hctpvaho norcasaTb, mto cf)OHOM mo->k-ho npe- 

IK'OpCHb, eejni: 


Net, 

N 


0,05 3 hjih 


Njj,-; 0,05 Dn. 


(25) 


Hanpmicp, npn 3— 4"/«, m N=10 000 hmii/miih c|k,ii mowho m‘ 
VHHTblBaTb, CCJIH N 2|0 IIMII/MHH. 
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Ecvih (Jk>h m a.i, a hmchho 


to D np ~ f ^ N H fJ np ^ fj i 

a upt'MH H3Mt'peHHa HHcaa HMnyjibcoB OT npenapara c ({johom it 
(|)0Ha motkho onpeaejiHTb no (fiopMyjiaM (caeayei H3 22): 

< — mhh; 4= • t MHH (27) 

OTcioaa no-iynaeM npocTbie cooTHOLueHna noKjiy ToMnocTbio H3- 
MepeHHH r i H MHC.IOM HaGpaHHbIX HMnyjIbCOB (CTaTHCTHKOH) n: 

11— Nt~ : 3 — • — \ ==1 — — i o»| 

** i/T m * (28) 

WTO coBriaaat'T c (Jtop.My.TOH (15). 

Iai<HM 06pa30M, TOWHOCTb H3MCpOITHH TOM TiymjJC, MOM BbllllO CKO- 
P<)CTI) CMOTa N H.TH nponOW/KHTeJlMICO BpOMH H3M0p0HHM t. 

(7i eayiomaa Ta6anpa aaeT 3nawcHHa wucna nMnyabcoB n, 
Koi opoo Hoo6xoanMo^ HaCpaTb, mto 6 i>i noaywHTb pe3yabTaT c 3a- 
aaHHOH TOMHOCTbK) 3 (b npeanoaoTKOHHH, MTO (bon yaoBOOTBO- 
pacT ycaoBHio (26). 


?J 0/ 

J ;o 

1 

2 


■1 

5 

n iiMti. 

10 000 

2 500 

1 100 

025 

100 


He.™ 4>OH CMCTMHK3, HaOi6opOT, OMeHb BO.THK, .THOO aKTHBHOCTb 
uponapata Kpaftne Ma./ia, tbk mto_^L?«1, to mo>kho cwmaib 


/ N -i- N, 


=l«l> h Toraa (cm. 18) : 3. 


^np 1N np 

Oicioaa noaywaoM aaa BpoMeHH imiepeiiHti caeavromec Bbipawe- 

ii ho: 

I- ( N + N* 

** (30) 

* np ^ np 

B ynpa>KneHHn I HacToameft paQorbi npoH3BoaHTca npoBep- 
i<a npaBnabHocTH paooTbi annapaiypbi na ochob 3 Hhh cTaTHCTHHO- 
wocKoii o6pa6oTKH pesyjibTaTOB cepnn oiaeabHbix H3MepeHHfi. 
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B yiipa>KHGHHH 2 II 3 H3y4aeTCH 3aBHCHMOCTb CTaTHCTH^e- 
CKOH OIHH&KH (CTaH^apTHOrO OTKJIOHeHHH D np ) OT BpeMeHH H3MC- 
peHHH npenapaia n (j)o-Ha, a TaK>Ke BbinojiHHidCH H3MepeHHH an- 

THBHOCTH C 3a^aHII0H CT a T H CT HHCC KOH TOHHOCTbK). 

npHHaAJie>KHOCTM: I. YcianoBKa Tuna B-2. 2. CnemHK 
T-25-BOJ1 b cbhhuobom AOMHKe. 3. ypanoBbiH npenapaT. 4. Ce- 
KyHAOMep. 5. ApH(J)MOMeTp hah cnemaa ManiHHa, 

ynpaotcnenue 1 

nposepKa npaBHJibHOCTH paSoTbi annapaiypbi 

npw perwcTpauHii H 3 AyneHHH paAHoaKTHBHoro npenapaia 
0Ka3biBaeicH nojie3HbiM iipoEOAHTb cpaBHenne BeJinnnHbi ouih6- 

KH, BblMHCJieHHOH II O (|)OpMyAe (7) + 

c B 0 AHMHHOH, paccnu raHHoii no (f)opMyAe (20), 

i > n -“ y T. 

kt 

Ooa Bbipa>KeHHH npuMeHHMbi b tcx cAynanx, xoraa iipoh3Boahtch 
cepHH oTAejibHbix H 3 MepeHHH HeKOTopoH BejiHHHHbi, HanpHMep 
CKopociH cneia N. FlepBoe H3 hhx Aaei cyMMapHyio omn 6 r Ky onbi- 
ra, a BTopoe ynnibiBaeT Jinuib norpeniHocTb, Bbi3BaHHyio ciain- 
cTnnecKHM xapaxiepoM paAHoaKTHBHccTH. Ilpn ciaSHAbHOH pa- 
ooTe annaparypbi h npn oTCyTCTBHH cymecTBeHHbix oihhook, hc 
CB n 3 aHHbix co CTaTHcrnnecKHM xapaKTepo i M pacnaAa, BejinnHHbi 
3 p h D ^ oyAyT HMeTb 6 ji« 3 Koe 3 HaneHHe. CpeAHHH KBaApainn- 

nan oimfSKa a p MO,n<eT 6biTb MCHbiue D^-, mo yKaobiBaeT tojibko 

na xopoinyio pa6oiy annapaiypbi n noJiHyio BocnpoH3BOAHMocTb 
BCCX yCJIOBHH H 3 MepeHHH. EcAH TKe Op TO 3T0 yKa3bIBaeT Ha 

to, mo noMHMo oihh | 6ok, o6ycjiOBJieHHbix cneuncfwKOH paAHoaK- 
THBHoro pacnaAa, Ha peayjibiara H 3 MepeHHH bahhiot cjiynaimbie 
ouih6kh 3 'KcnepHMeHTa. XlonycKaeicn 3 aBbinieHHe s p no cpaBHe- 
hhk) c He 6ojiee, hcm b 3 pa3a. B npOTHBHOM cJiynae cjieAyeT 

npH3Haib pai6oiy annapaiypbi HenpaBHJibHon. 

ripaBHJibH0CTb paSoTbi yciaHOBKH npoBepneTCH Taicxe H Apy; 
rHM cnocoSoM. np0H3B0AHi oAHHaKOBoe hhcao H3MepeHHH 
(k= 5 — 10) npOAOAJKHieJIbHOCTbK) no 1 MHHyTe H no 5 MHHyi. 
3aieM BbiHHCJiaeiCH cpeAHHH KBaApaTHHHaH ouin&Ka pe 3 yAbiaia 
a p >a ah i<a>KAofi cepnn H 3 MepeHHH. npn HcnpaBHon pa6oTc anna- 

no 


i/IfL 

r K (K 1 ) 
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paTypbl TOMHOCTb HSMepeHHH AOJIHCHa B 03 paCTaTb ( COOTBCT- 
ctbchho yMeHbiuaTbCH) no Mepe yBejinneHnn BpeMeHH oTAe.ibnoro 
H3MepeHHH t. 


BbinoJiHCHne y npajKHeHHH 

1. ycTaHOBHTb ypaHOBbifi npenapaT b n^eKCHrjiacoBbiH cto- 
:\HK C T3KHM pacneTOM, HTo6bI CKOpOCTb CMOTa COCTaB^HJia OKO- 
.10 500 UMtllMUH (Bbl6paTb n03HUHK)). 

2. npoH3BecTH 10 H3MepeHHH qncjia HMnyvibcoB npoAOJi>Kii- 
TeJIbHOCTblO no 0,5 MHHyTbl — 1 cepHH. 

3. ripoH3BecTH 10 H3MepeHHH nncjia HMny^bcoB npoAO.mn- 
TejibHocTbK) no 5 MHHyT — 2 cepnn. 

4. 06pa6oTaTb pe3yjibiaTbi HSMepeHHH b ejieAyiomeM no- 
pnAKe. (B KanecTBe npnMepa b TaOjinue 1 h b nocJieAyiomnx 
nyHKTax ot a ao e npnBeAeHbi peBy.ibiaibi H3Me penan h Bbi- 
MHCJieHHH COOTBeTCTBVIOmHX OI1IH6 oK, B3BTbIC H3 KOHKpeTH OPO 

onbrra). 

T a 6 ji h u a I 

1-h cepuji. 1-0,5 MHHyTbl A'— 64 


K 

S 

a £ 
1| 
S3- 

CT3 

co 

1 £-2- 
tz a 

02 

o 

0> o ? 

0*1 = 

CKOpOCTb 

CBera 

Nj= — 

t 

CpeAHee 

apH(J)MeTH- 

uecKoe 

n_™l 

k 

A6cojiiot- 

HaH oumfiKa 

5 1 — Nj N" 

KBaApaibi 

OTKJIOHeHili! 

e.* 

w i 

l 

3(52) 

244 

488 


— 11 

121 

2 

3(45) 

237 

474 


—25 

625 

3 

4(17) 

273 

546 


+47 

2209 

4 

4(19) 

275 

550 


+51 

2601 

5 

3(62) 

254 

508 


+ o 

81 

6 

4(32) 

288 

576 

499,0 

+77 

5929 

7 

3(36) 

228 

456 


—43 

1849 

8 

3(38) 

230 

460 


—39 

1521 

9 

3(60) 

252 

504 


+ 5 

25 

10 

3(22) 

214 

428 


—71 

5041 

K = 10 



2 N,- =4990 1 
i 


S M =0 

1 

2+ —20002 


a. CpeAHHH k b a Ap a t hm h a si oinnSKa oTAejibHoro 
oKopocTH cneia no (Jjopwyjie (4) : 




k— 1 


47, 1 UMtllMUH . 


imiepemisi 


6. Bee jih H3MepenHH npHHaAAe>KaT AannoMy pnAy? ZU ui 3io- 
ro ny>KH() npoBepnTb Bbino.nnenHe vcviobhsi 


01 
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6 . CpeAHfln KBcijipaTHMHaH omwoKa pe3yjibiara (cpeAHero 
apnc})MCTHqecKoro ckopocth cqeia) no cj)opMyjie (7): 

o 

’ = 14,9 UMtll MUM. 


V k (k— 1 


-1) V k 

«.’• OTHOCHTejibHan KBaapaTimHaa ouindKa pe 3 vvibrara rio ibop- 
MVJie (10): 


( _ i 

V 


W. -'■*&** *»;. 


N "' ,u 499 

d. CiaHAapTHoe CTaTHCTHHecKoe OTKJiOHeHHe cpeAHero apm|)- 
MeTH^fecKoro ckopocth cveia (cm. 4 >opMyjiy 20 ): 

1" 


D 


N 


V 


kt 


A 0 UMtll MUH . 


e. OTHOCHTCVIbHOC CTclTHCTHMeCKOe OTKCIOHeHUO pC3VJlbTara 
(cm. (f)opM\viv 21): 

D- 


IW’/u 


N 


M\ CpaBHHTb BIYIH4 HHbl 3 p II H CAtViaib BbIBOA o CTa6H«/ib- 
hocth paSoTbi annapaiypbi. 

AHaJionmHo o6pa6aTbiBaiOTCfl pe3y,ibiaibi II cepHH H3 mc- 
peHHH (k= 10, t=5 mhh). CpaBHHTb 3HaqeHHH a p , nojiyneHHbi c 
B I H II CepHHuX H o6ljHCHHTb, nOHeMy C y BeJIHMeHHCM BpeMeHH OT- 
AejibHoro H3MepeHHH a p yMeHbmaeTCH (aHajiornHHo h a^b otho- 
CHTCJIbHblX oihhSok). 


ynpaofcneHiie 2 

H3yMeHHe 3aBMCHMOCTH CTaHAapTHOrO CTaTHCTHHeCKOrO 

oTKJiOHeHHH D n pOT BpeMeHH H3MepeHHH aKTHBHOCTH npenapaia 
BMeCTe C (J)OHOM t H <})OHa 

1. yciaHOBHTb ypaHOBbift npenapaT Tax, HTo6bi cKopocTb cne- 
ra cocTaB,THJia^500 HMn/MHH. 

2 ’. HaMepHTb hhcjio HMnyJibcoB ot npenapaia BMecTe c 4 >ohom 
B TC 4 CHHC 30 CCKyHA, 2 MHHyT H 10 MHHyT. 

3. HaMepHTb cf)OH b TeqeHHc 30 cenyHA, 2 mhhyt h 10 MHHyT. 

4 . Pe 3 yjibiaTbi H3MepeHHH 3aHecTH b TaOjiwuy 2 h BbmHCJiHTi, 
cooTBercTByiomHe 3HaneHHH D np h a np (cm. (JjopMyjiu 16 h 18). 

5. Ha ocHOBaHHH noJiyneHHbix AaHHbix cAeJiaTb BbiBOAbi o 

1 VIHAHHH npOAO/I>KHTe.nbHOCTH H 3 MCpCHHH t H t ^ H a TOHHOCTb pC- 
ay.TbTaTa. 

02 
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'HimjUKn 
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'wivjuwn 
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univ/uwn 

't’N 



1 

umv 
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y npaotCHC’Hue 3 

MbMepeHHe 3 kthbhocth ypaHOBoro ripenapaTa c 3a/iaHHOH 
CTaTHCTHqeCKOft TOHHOCTbK) S np (S np =0,01 ) 

1. y paHOBbiH npenapaT yciaiioBHTh TaK, nroCbi cKopocTb cne- 
th cocTaBjiHJia ?«1000 hmii/mhh. 

2. npeflBapHTejibHo H3MepHTb b Teqemie I MHHyTbi 3HaqeHHH 

N h N (j, h onpeAejiHTb N np . 

3. PaccHHTaTb BpeMa H3MepcHH>i aKTHBHocTH npenapaia bmb- 
de c 4>ohom t h BpeMH H3Mepemm 4)ona t,/,, npaaeM, ec.in 

N* , 

*jn — <o n p . T o cneayeT no.nb30BaTbca (JiopMy.iaMH (27): 

‘ ^ np 

t- — - — , 

8 2 np Nnp « 2 N 

a (J)OH H3MepHTb B TeneHHe 1 MHHyTbi; 

N (j) o, 

eCJIH >Ke > 0 np , T0 OTTTHMa JIbHOe BpeM H t paCCHHTbJBaeTCH 

Nnp 

no cj)opMyJie (22) : 

t= n+£nn 7 a , v ~ W . t 

^ 2 np N "np N 

noJiyqeHHbie 3HaneHHH t h CJieAyeT oKpyiviHTb ao uejtwx mh- 
nyT b 6 : 0JibuiyK) dopony. 

4. H3MepHTb hhcjio HMnyjibcoB ot nperiapaxa BMecie c (Jjohom 
n b TeneHHe BbiSpaHHoro BpeMeHH t. H3MepHTb <})oh b TeneHHe 
BpeMeHH t*. OnpeAeJiHTb tohhog 3HaneHHe N np , BbinncAHTb cTaH- 
AapTHoe OTKjioHeHHe D np h o t h o c h t e a b h y io omH6Ky3 n p. CpaB- 
HHTb nojiyneHHoe 3HaneHHe B np c 3aA3HHOH TOBHOCTbio. 

5. Pe 3 yjibTaTbi shhochtch b npoTOKOJi (xa 6ji, 3). 

KpecTHKaMH OTMeneHbi AaHHbie, neo6xoAHMbie aah oKoHMa*" 

TeJTb'HbIX BbIHHCJieHHH. Ho A^HHblM Ta6.THLlbI 3 HaXOAHT: 

D nn = V — — r = UMfllMUH. 

p toxp t 0KP 

2 _ D np 

np— "Nnp" ~~ 

OKOHnaTejibHbni pe3yjibTai: 

fvj np = ± . ■ . . . UMfllMUH . 

[A 
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O n E M A T K H 
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Ho;i>KHO OblTb 
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t CHH.iy 

10— 4 

ur» 

27 
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U,eHa 3 py6. 
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: MOCKOBCKA51 OPflEHA J1EHHHA CEJlbCK0X035inCTBEHHA5l 
j AKAflEMHfl HMeHH K. A. THMHPH3EBA 

a 1 

s 

m 

: PaAHOH30TonHan jia6opaTopHfl 


A. O. 4>yPIV\AH 

IIpaKTHKyw no npnMeHeHnio 
nsoTonoB n nsJiyneHHil 
B COJIbCKOM X03»HCTBe 

BbinycK ii 

paahometphji 

(•lacTb BTOpan) 


MOCKBA— 1960 
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MOCKOBCKAfl 0P4EHA JIEHHHA CEJIbCKOXOSflHCTBEHHAfl 

AKAJEMHH HMeHH K. A. THMHP 33 ERA 


PaAHOH 30 TonHafl JiaCopaTopaw 


A. O. OyPMAH 


nPAKTHKYM 

no nPHMEHEHHK) H30TOnOB 
H H3AyMEHHH B CEAbCKOM 
X03flfiCTBE 


BbirrycK n 
PAflHOMETPHfl 

(nacTb Btopaa) 


llod oCuieu pedanuuea 
dOKTOpCL XUMUneCKUX HQyK 

B B PAHHHCKOro 


MOCKBA-1960 
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PABOTA J6 8 

OnPEflEJIEHHE riEPHOflA nOJiyPACFlAAA 
PAAHOAKTHBHOrO H30TOI1A 

3axoH paflHoaKTHBHoro pacnaaa. Pa/uioaKTHBHbift pacnaj 
aTOMHUX HAep npOHCXOaHT CaMOnpOH3BO^bHo H npHBOJHT K HS- 
npepuBHOMy yMeHbiueHHio HHCJia aTOMOB HCXo^Horo paanoaK- 
THBHoro H30Tona h HaKoruieHHio aTOMOB npo^yKTa pacnaaa. 

n P H paAHoaKTHBHOM pacnaAe npoHBJi hgtch o6man 3aKOHO- 
MepHoCTb, cocTOHiuan b tom, mo KOjnmecTBo aTOMOB 
A a hhoto pa^HoaKTHBHoro H3 0Tona, pacna^aio- 
m h x c h b e^HHHixy b p e m e h h, b c e r a a cociaBjiHei 
onpeAejieHHyio, xapaKTepHyio min a a hhoto h 3 o- 
Tona aojtk) O' t nojiHoro ^iicjia eme He pacnaBiiiHX- 
ch aTOMOB. 3 to cBH3aHo c tom, qro BepoHTHOCTb pacnaAa ot- 
AejibHoro aTOMa paAHoaKTHBHoro H30Tona 3 a npoMeacyTOK Bpe- 
MeHH At He 3aBHCHT OT yCJIOBHH, B KOTOpbIX aTOM HaXOAHACH pa* 
nee h HaxoAHTCH b HacTonmee BpeMH, h aah AocTaTOHHO Majibix 
oTpe3KOB BpeMeHH nponopuHOHaAbHa At. IloaTOMy hhcjio aTO 
mob A N y .npeTepneBUiHx pacnaA 3a MaJibifi npoMentyTOK BpeMeHH 
At, nponopuHOHajibHO o6meMy HRcjiy HepacnaBLUHxcH paAHoaK- 
THBHblX aTOMOB N H BeAHRHHe HHTepBaAa At. 3T0T 3HK0H MaTe* 
MaTHHOCKH MO>KeT 6bITb npeACTaBACH B BHAe COOTHOmeHHH: 

— A^V=XA r At (1) 

3HaK m h h y c yKa3biBaeT, hto hhcao paARoaKTH'BHbix aTOMOB N 
ySbiBaeT. 

Koac})Ct)HAHeHT nponopUHOHaAbHOCTH X HOCHT Ha3B3HHe n 0 - 
ctohhhoA pacnaAa h HBAHeTcn KOHCTaHTOH, xapaKTepnoft 
Aah AaHHoro paAHoaKTHBHoro H30Tona. 3aKOH paAHoaKTHBHoro 
pacnaAa o6biHHO 3anHCbiBaiOT b BHAe ARc^cbepeHUHaAbHoro ypaB* 
HeHHB 

( 2 ) 
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npeflnojiarafl npH atom, hto 3 a BpeMn dt pacnaAaeTcn He 6 onb- 
rnaa nacTb ofimero HHcna paAHoaKTHBHbix aTOMOB. 

dN 

Be^HHHHa -rr ecTb adcojiioTHaa cKopocTb pacnaAa atoMOB 

dt 

(aflep) paAHoaKTHBHoro H 30 Tona <h Ha 3 biBaeTca a kthbho- 
CTbK) (CM. HHJKe). 

„ ... , 6N 1 

H3ypaBHeHHfl (2) cneAyeT, htoX = — -rr • — ecTb yMeHbiue- 


H«e HHCJia HepacnaBiuHXCH aTOMoo aa eAHHHiiy BpeMeHH, othc- 
ceHHoe k odmeMy HHcny HepacnaBiunxca aTOMOB, hah joah pa- 
AHoaKTHBHbix aTOMOB, pacnaAaiomHXCH b eAHHHuy BpeMeHH. 

FIocTOHHHaH pacnaAa X HMeeT pa 3 MepHocrb odpaTHoro Bpe- 
MeHH h BbipaataeTCH b cen -1 . HeM 'Sojibme X, TeM dbicTpee npo- 
hcxoaht pacnaa pajiHoaKTHBHUX aTOMOB, t. e. X xapaKTepa 3 yeT 
oTHOcHTejibHyjo cKopocTb pacnaAa Ana najKAoro paAHoaKTHBHO- 
ro H 3 OT 0 na. 

Hhcjio aTOMOB, pacnaAaiomHxcH «b eAHHHuy BpeMeHH, nenpe- 
pbiBHo yMeHbiuaeTCH no Mepe yMenbiiieHHH HHcna HepacnaBUiHX- 
ca aioMOB paaHoaKTHBHoro H 30 Tona. 

HTax, 33KOH paAHoaKTHBHoro pacnaAa (ypaBHeHHe 2) MOJKer 
6blTb C(J)0pMyAHpOBaH CJieAyiOmHM O0pa3OM: HHCAo aTOMOB 
(aaep) dN, pacnaiaiomaxcs 3a SecKOHenHo na- 
ji bi A npoMeacyTOK BpeMeHH dt, b p o n o p u « o h a ji b h o 
HHCJiy 3TOMOB N, HMeiOUlHXCfl H 3 A H U O B M O M e H T 
BpeMeHH t. 

1 

Be^HHHHa, oSpaTnaa KOHCTame pacnaAa, t— -y Ha 3 biBaeTca 


CpeAHefi npOAOAHCHTeAbHOCTbK) 5KH3HH aTOMOB A3H- 
Horo paAHOaKTHBHOrO H 30 T 0 na. rioSTOMy 33KOH paAHOaKTHBHOTO 
pacnaAa mojkho Bupa 3 HTb h Tax: cpeAHHn npoAOAHCHTenbHOCTb 
>KH3HH aTOMOB eCTb BeAHHHHa nOCTOHHHaH A-HH ASHHOro P3AH0- 
H3QTona. 

Ha npa kthkc ynodHee noAb30BaTbCH HHTerpaAbHoA (popMoA 
3aKOHa paAnoaKTHBHoro pacnaAa. Ecah b ypaBHeHHH (2) pa3Ae- 
AHTb nepeMeHHbie h npoH3BecTH HHTerpnpoBaHHe b npeAenax ot 
jVo ao A/ t h ot 0 ao t, to 6yA£M HMeTb: 


A/ t 

•J 

Afo 


dN 

N 


r N t 

= — Ar ^ dt, hto Aaei — In “At 


Ji OKOHMaTe^bHO 
4 


N x ^N 0 e 


—At 


( 3 ) 
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3aecb No — hhcjjo aTOMOB pajxHoaKTHBHoro H30Tona b nanajibHbift 
MOMeHT BpeMeHH t=0, a N{ — MHCJIO T3KHX aTOMOB, OCTaBUIHXCS! 
K MOMCHTy BpeMeHH t. riOJiy^GHHOC yp3BH6HH6 HBJIH0TCH OAHHM 
H3 CaMbIX Ba>KHbIX ypaBHCHHH npHKJiaAHOH KAepHOH 4)H3HKH. 

3 H an (H3 raSjiHu) nocTOHHHyio pacna^a K mojkho no (}) 0 pMy;ie 
(3) onpe^ejiHTb hhcjio paAHoaKTHBHbix aTOMOB Nt Jiiofioro 
MOMe-HTa BpeMeHH t. 

IlepHoa nojiypacnaAa. Rjin xapamepHCTHKH paAHoaKTHBHoro 
pacnaAa nacTo BMecxo X no«nb3yiOTCH Apyroft bcjihhhhoS nepno- 
A om no/iypacnaAa Tv, . FlepHOA no/iypacnaAa — 3ro b p ew a, 
b reneHHe KOToporo b cpe^HeM pacnaAaeTCn no- 
jioBHHa Bcex aTOMOB a a -H h o r o p a^HoaKTHBHoro 
b e m e ct b a. 

No 

riojiaran b 4>opMyjie (3) t==T' , h, cooTBeTCTBeHHO, N { ~-^- , 


nojiynnM: 


No 

T =N ‘ e 


HJ1H ~2 


JIorapHtjjMHpyn o6e m a ct h nocvieAHero paBeHCTBa, OyaeM 
In -i-=— XT'/,, a oTcrojia: 

T _ln2 0,693 (4) 

3aKOH pajHoaKTH'BHOro pacnaaa mojkho Tcnepb nepenncaTb 
b BHfle: 

0,693 1 

N t =N 0 e T ’- ( 5 ) 

H3 3 toh 4>opMyjiH cJie^yeT, mo neM 6oAbiiie nepnoA nojiypacna- 

T v, , tcm MemieHHee npoHcxojwT paaHoaKTHBHbifi pacnan. Ile- 
pHOAbi nojiypacnajia xapaKTep«3yiOT cieneHb eraSHjibHOCTH pa- 
aHOaKTHBHOro Hflpa H AJIfl pa3HblX H30TOnOB MCH3IOTCH B IUHpO- 
khx npeaejiax, Hanp., ot 6-10 14 JieT y In 115 ao 3- 10 _7 ceK. y 
ThC'. ,0 ,jih HeKOTopbix fiHOJiornnecKH BaacHbix paaHOH30TonoB ne- 
PHo;ibi nojiypacna.ua Tv, hmciot cjieayiomHe 3HaneHHH: C 14 — 
5720 jict, S 35 — 87,1 nun, Ca 45 — 163 jhh, P 32 — 14.3 ahh, K' 9 - 
1,3- 10 9 jict, Na 24 — 15,1 naca, Co 60 — 5,3 roaa, .l 131 — 8,14 AH*. 
Mn 5s — 2,57 naca, H s — 12,4 rona. 

E^jiii Bbipa>Kaib BpeMH b aojihx nepMOAa no.nvpacnaAa 
, TO, OHOBHAHO, HMeeT MCCTO 'COOTHOUieHHe: 

^ 4^=4 < 6 ) 
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Tax, HanpHMep, eaiH npoiMo jBa roepHOAa ncwiypacnaja (m=2), 
to whcjio pa^HoaKTHBHbix aTOMOB yMeHbuiHTCH b 4 pa 3 a. Ecjih 

- N 10 j i; j j 

t=10Tv, ( m =10), to A/o '* = 2 = 7 o 24 > T - e - 0CTaBmaflCH P a ' 

aHOaKTHBHOCTb 6y.HeT COCTaBJIHTb MCHee 0,1% OT HCXOflHOft. OSblM- 
HO C^HTaiOT, MTO 3a TaKOfi npOMOKyTOK BpeMeHH pailHOaKTHBHUfl 
H3OT0n pacna^aeTca npaKTHnecKH nojiHOCTbio. 


ki tmn 
/v Mir , 



Bpem 


Phc. 28. KpHpaa pajmoaKTHBHoro pacnajia 


Ha pHc. 28 H3o6pa>KeHa KpHBan pacna^a pa/jHoaKTHBHoro 
H30Tona. Flo ropHsoHTajibHOH och oT.iomeHo bpcmh (b nepHojiax 

nojiypacna^a) , no BepTHKajibHOH och — CKopocTb cneia N -5^? 

MHH 

pa^HoaKTHBHoro npenapaia — BejiHBHHa, nponopuHOHajibHaa ko- 
JIH'HeCTBy pa^HoaKTHBHblX aTOMOB N (cm. HHJKe). 

KpHBan, H3o6pa>KeHHaH na pnc. 28, ABJiaeTcn 3KcnoHeHTofl 
(cm- (})OpMyj!bI 3 -H 5) H aCHMTITOTHHeCKH npHgjIHHvaCTCH K OCH 
BpeMeHH, HHKorna He nepeceKan ee. npH t=T»/ 9 CKopocTb cneia 
N (H^H KOJIHHeCTBO paAHOaKTH-BHbIX aTOMOB N) yMCHbUiaeTCH Ha- 
noJioBHHv. npn t=2Tv 3 — b neTbipe pa3a, npn t=3Tv, — b 8 pa3, 
npH t=mTi; 9 — B 2 m pas. 
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AKTHBHOCTb M CKOpOCTb CMMa. FI pH pa60TC C paAHOaKTHBHbl- 
\:n npenapaiaMH 3 KcnepHMeHTaTop, perHCTpiipya suepubie hs- 
..'ivmphhh, H3MepneT ne mhcjio paa.noaKTHBHbix aTOMOB, coaep>Ka- 
lUHXcfl b npenapaTe. a Mnc.no pacnaaoB b cihhhuv bpcmchh. Me- 
pa KOJIHMCCTBH pa AHOH KTSiBHOrO BCIIlGCTBa, B bl p 3 >K 3 G M 3 H MHCAOM 
paaHoaKTHBHbix npeBpameHHft b eAHHHuy BpeMeHH, Ha 3 biBac>TCH 
iiKTHBHOCTbW BTOFo BemecTBa. Kax yKa3biBa^ocb Bbime, 
a KTHBHoeTb ecTb aScoJiioTHaa cKopodb pacnaAa HAep aTOMOB 

paBHoaKTHBHoro H30Tona A= ^ ■ Ha ocHOBaHHH (2) HMeexi. 

A=kN (7) 

CjieBOBaTejibHOi aKTHBHocTb npenapaia npaMO 'nponopunoHaJibHa 
HHCAy COBep^aiUHXCH B HeM paA'HOaKTHBHbIX aTOMOB N, T. e. 
KOviHHecTBy panHoaKTHBHoro BemecTBa. C apyroft ctopohh, aab 
pa3JTHMHbIX paaHOH30TOnOB aKTHBHOCTb TeM -Soabllie, MeM OO.Tb 
me nocTOHHHaa pacnaja / (Meiibiue nepnoA nojiypacnaaa) . 

AKTHBHOCTb iI3M6pHCTCH B CAHHHUaX paAHOaKTHBHOCTH - 
KtGpu. Flo onpeaeJienmo 1 Kropn — a to KOJinnecTBO pa 
jHoaKTHBHoro BemecTBa. b k o t o p o m n p o h cx o a h t 
3,7* 10 10 pacnaflOB b 1 cem Hapa^y c wopu yiuvrpeoAflioTCH 
;'aK>KC II eAHHHUbl, npOH3BOaHblC OT KlOpiII B IblCHMV pa3 MeHb- 
maH — MUAAUKtOpU (MKIOpH), B MHAAHOH pa3 UCHbUian — MUKpO- 
Kiopu (MKKiopn), a t;ik>kc e.imnma paflHoaKTHBHOCTH pe 3 epcpopo. 

Thkhm onpaaoM: I Ktopu--3,7 • 10'°^pacnaAOB/ceK 
I MKlOpU= 3,7 • 10 7 » 

I MKKIOpU—3,7 ‘ 10* » 

I pe 3 eptpopd— 1 • 10 b » 

Akthbhoctii hctomhhkob, npHMenHeMbix b jia6opaTopnoH npaA- 
tiikc. 3 aK.TioMei-ia c6bimio b npeAenax ot /lo.ncii MHKpOKiopn A o hc- 

CKO.IbXHX MH.TJIMKIOpH. 

Y6bUlb aKTHBIIOCTH paAHOaKTHBHOro HCTOMHHKa C TGMeHHeM 
I5D0MCHH nOAMHHHCTCH OCHOBIIOMV 33K0Hy paAHOaKTHBHOro paC- 

„; U a. iieiicTBHTCvibHo, y y. h o >k a a noM-nenno Bbipamenne (3) Ha l 
h vu'HTbi'BciH (7), no.'iyBHM : 

(8) 

KaK yKa 3 biBa.nocb paHee (cm. MacTb 1. pao. Ns 1, 6), npH pa 
ootc co cneTMHKa mh h actum aKTHBHocTb npenapaTa (aoco-vioi - 
hop mhcjio pacnaaoB b pahhhuv BpeMemO ncnocpeicTBOHHo hp 
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onpenejiaeTCH. HsMepHeMofi bcyi'H^hhoh b 3 t o ,\i caynae HBaneTCH 
CKOpocib cneTa N, BbipajKaeMaa b HMnyabcax b MHHyiy*. 

CKopocTb cneTa cBS 33 Ha c aKTHBHoeTbK) npenapaTa npocToft 

3aBHCHMOCTblO: r 


N = (p/1 = q>XN, (9) 

r^e k BbipajKeHa b mhh -1 . Ko 3 <j)(j)HUHeHT (p osHanaeT 3 <j) <b e k- 
THBHOdb cneTa (cm. n. I onncaHHe pa 6 oTH Ns 4 ) h Ha 3 u- 
Baerca HHoraa K 03 (}>(j)HUHeHT 0 M cneTHocrH. 

HanOMHHM, HTO 3 $(})eKTHBH 0 CTb CHeTa (p 33 BHCHT OT THIia H 
sHeprHH nceaeayeMoro H 3 .JiyneHHH, reoMeTpHnecKHx ycaoB'Hft 
onMTa, Tana cneTnHKa h perHCTpapyiomeH annapaTypbi, adxbeK- 
tob norjiomeHHH h paccenHHH H 3 ayneHHH h apyrnx (baKTopoB, 
BJiHHioiuHX Ha pe 3 yju,Tatbi H 3 MepeHHH (paSoTbi JSToJSfo 4 H 6 ).' 
Ecvih <p He MeHHeTCH (nOCTOHHCTBO yCJIOBHfi H 3 MepeHH 0 ) TO 
HSMeHeHHe bo Bpe.MeHH ckopocth cneTa paanoa kthbhoto npena- 
paTa TaKJKC aOJIJKHO nOflHHHHTbCH 3 aK 0 Hy paaHOaKTHBHOrO 


N t ==No« Xt • (10) 

rae No h Nf — ckopocth cneia aan c o o t b eT c Tsy kd max MOMeHTOB 
BpeMeHH. 3ry aaBHCHMocTb mh HaSaroaaeM H a onbire (cm. 
P'HC. ~8). Miax, saKOH paaHoaKTHBHoro pacnaaa oaHHaKOBo 
cnpaBeajiHB mh H 3MeHeHHH KoaHnecrBa paaHoaKTHBHhix aTO- 
MOB jV, BKTHBHOCTH HCTO T IHHKrl A H CKOpOCTH C^eTB N: 


^ ( _ A t _ N , )j 

n;-a 0 - l no e ■ (") 


OnpeaejieHHe nepnoaa nojiypacnaaa T v . no yMeHMiiemiK) 
ckopocth cneTa N. n 0 /ib: 3 y neb BbipaxceHHeM (10), mojkho 3 K cne- 
pnMe HT ajibHo onpeaejiHTb nocxoHHHyro pacnaaa l H nepwo* no- 
• iypacnaaa T-/ 3 HccaeayeMoro H3OT0na. JIorapH&MHpyH o6e 
aacTH ypaBHeiiHH (10), noaynacM: 


lnN t = lnNo— U (12) 

Ecjih nocTpoHTb rpacj)HK b noayaorapHtfiMHnecKOM. MacnrraCe, 
oTKJiaflbiBaH no ooh aficuHcc B,peMH t, a no och opaHHaT — HaTy- 
paabHue aorapHtjwbi ckopocth cneTa lnN t to b yKa3aHHbix ko- 
OpaHHaiax 3Ta 3aBHCHMOCTb 'H3 0 6 p a 3 H T C H npHMOfl JIHHHeft, yrao- 
B QH K 03q)(pHUHeHT KOTOpOH (H3KaOH K OCH aSdlHCC) tgC£ = /L 


Albi o 6 o 3 HaqaeM CKopocTb c i ieia 
THBHHX aTOMOB — KOCOft 6yKBOH jV, 

8 


npHMOH 6 vkboh N, a hhcjio pazmoaK- 
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Phc. 29 H.i.iiocTpHpyeT Merojj onpeaejieHHfl fioctohhhoh pac- 
na^a pa^HoaKTHBHoro H30Tona. j\.nsi sKcncpHMeHTajibHoro onpe- 
aeJieHHH k Heo6xo,HHMO ycraHOBHTb hcto^hhk b craHAapTHOH 
I 103 HUHH OTHCOHTeJIbHo CHeTH’HKa H H3MepHTb CKOpOCTH CHCTa N t 
b pa3Hbie MOMeHTbi BpcMeHH t. Tlo onbiTHbiM jaHHbiM 3aTC\i 
CTpoflT rpacf)HK b KOopOTHaTax (t, lnN t ) hjih (t, lgN t ). Ha 
pnc. 29 3 KcnepHMeHTa^bHbie tomkh oTMeqeHbi Kpy>KKa mh. B chjtv 
ct a th ct h ^ ec ko ro xapaKrepa paOToaKTHBHoro pacnajja, a TaK/Ke 



Phc. 29. K. onpeAe;ieHHK) nocTOHHHOH pacnaaa K paAHoaKTHBHoro 
H 30 Tona. rpa(|)HK nocTpoeH b nojiyjiorapH^MHHecKOM MacuiTatfe: 
no r 0 pH 30 HT 3 JIbHOH OCH — BpeMH, no BepTHKaJIbHOH OCH — fleen- 
THHHbW .nOrapH(J)M CKOpOCTH CHCT3 , 

c-iywaftHbix oiuh6ok H3MepeHHH, tohkh 0Ka3biBaioTCH pa3opocaH- 
hhmh BOKpyr hcthhhux 3HaqeHHfi CKopocieft cqera. Ro SKcnc- 
pHMeHTajJbHUM. TOMKaM CTpOHTCH npBMafl, npHHeM HaH6oJiee 
ofi-beKTHBHbie peay.fibTaibi TaKoro nocipocHHH MoryT SbiTb no.ny- 
'ipitbi npii noMoma MCTona naHMenbiunx KBaapaTOB. 3,necb mu He 
ocraHaBiTHBaeMCH ita 3 tom oomenaBecTHOM Mexoae, onncaHHOM 
a MaieMaTHHecKHX cnpaBOHHHKax h pyKOBoacTBax no o6pa6oTKe 
3KcnepHMeHTaJ!bHbix aaHHbix. B3 sb Ha nojiyqeHHoft npBMoft flBe 
TOMKH, COOTBeTCTByiOIliHe MOMCHTaM BpcMeHH ti H ti, Onpeae.lHK)T 
nocTOHHHyio pacnaaa no (|)opMy./ie: 
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InNi — lnN 2 


KOTopan cjieayeT H3 (12), ecjw aaMeiiHTb No h N, nepe3 

Nj h N 2 h ynecTb, mo t = ts — ti. Mo>kho B3HTb ABe jnodbie tohkh 

(C HHA6KC3MH i H k) Ha npHMOH H IIO HX KCOpAHHaTclM HaHTH K 
noJibayncb oomeft (j)opMy;roH: 


InN j lnN K 

A t~ (14 > 

riocKOJibKy name HMeioT nejio c Ta6jiHuaMH .aecHTHHHbix Jiora- 
.pi«j)MOB, a He HaTypajbHbix to, yqHTUBan, -no lnx = 2,302 lgx, 
nojiyqaeM c.Teayromee BbipaJKeHHe J.sin onpe,ne.TeHHH nocTOHHHofi 
pacnaaa: 



Ecjih Bpexia BbipameHo b MHHyTax, to a nojiynHM b mhh - 1 . lie 
pnoB nojiypacnaja T'/, h 3 xobht 33 TPM, nojibBVHCb coothouip- 
HHeM (4). 

XUh HenocpejxcTBenHoro onpeAecieHHn T Va mojkho Hcnojib 3 o- 
BaTb n Apyroft npaeM, a hmphho: h 3 hth otpp 3 ok och aficuHcc, 

COOTBeTCTByiOmHH yMeHblUeHHK) CKO|POCTH CHCTa BABOe. 3 TO- 

I'O OT np 0 H 3 B 0 ,TbH 0 H TOHKH Ha OCH OpAHH 3 T (IgN) CJICflyeT OTAO- 
)KHTb BeJiHHHHy Ig2 =0,30 1 0, h TorB,a npoeKUHH riojiyHeHHoro ot- 
pe 3 Ka Ha ocb BpeMeHH aacT, no onpeaeaennio, nepnoA noJiypac- 
naaa T« /a . 

Hto6h noBbicHTb TOHHocTb rpac{)nnecKoro onpeaejieHHa X h 
T v, , 6epyT ii a rpatj)ni<e hcckoabko nap Toven (cm. pnc. 29) 11 
onpeaejiHiOT aah KajKAon napbi cooTBcrcTByiomee SHanemie X no 
ipopMy.'ic (15). Ha rpacfniKe pnc. 29 Bbiopaiibi 6 ToneK, KOTopbie 
mojkho pa3f)HTb na .mo 6 we Tpn napbi h, rionyiiiB aah KajKAoii 

napbi 3 iia'ieHHe X, nafiTH cpeamoio BWiH*»HHy X fp =-^-~ 2 ~‘ 3 . 

o 

riojiyHeHHoe 3 H 3 i ichhc 7 cp noAcraBAHiOT 3 aieM b coothoihchhc 
(4) h onpeAejiHiOT T*-, , yKa3biBan coorBercTByiomyio omnSKy. 

n P H BbinoAHeHHH HacToameH paSoTbi (cm. HH>Ke) cJienyeJ 
onpcAejiHTb h BbimeyKa 3 aHHbiM cnocoooM ( 6 epn ipn napbi to- 
nex Ha sKcnepHMeHTajibHOH npn-MOH). 

B onbuax no H 3 ynenHio xap aKTep hcth k pacnaAa HeoSxoAHMo 
npaBHJibHo Bbi 6 paTb BpeMH oTAejibHoro H 3 MepeHHH. Ztjin noJiy- 
•leH’HH A O C T OB e p H bl X OTCHCTOB TpeSyCTCH AOCTaTOHHOe BpeMH, 
r ITo 6 bI 3 ap(THCTpHpOBaTb OCUMIIOO HHC/IO HaCTHU Ij nOJiyHHTb 
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yaaBJieTBopHTe/ibHyio tomhoctb H3MepeHH5i (cm. paooTy Ns 7). 
C Apyrow CTopoHbi, OTAejibHbie OTc^eTbi Hy>KHO npoH3BOAHTb ao- 
cTaTOHHo 6bicTpo, HTo6bi aKTHBHOCTb npenapaTa npaKTH^ecKH 
odaBajiacb HeH 3 MeHHOH b TeqeHHe BpeMeHH oTAeJibaoro H3Me- 
peHHH. 06iu.ec BpeMH HaOjnoAeHiifl npouecca pacnaAa aoa>kho 
o6ecneHHBaTb 3aMeTHoe yMeHbmeHHe aKTHBHOCTH h obiTb 



Phc. 30. Cio>KHaH KpHBaa pacnaAa AByxKOMnoneHr- 
Hoft cMecu H30TonoB — A. iXojiro>KHBymaH komfio 
H eHTa (X 2 ) — B; KopOTKo>KiiBymaH KOMnoneHia 

(^i) — C; riyHKTHp — 3KCTpano.iKpOBaiinbin 

yMacTOK npHMOH B. fpa(})HK nocTpoen b nojiyjiora- 
pn(f)MHHecKOM MacuiTaOe: no och aficuHcc — BpeMa, 
no OCH Op/lHHaT — CKOpOCTb CHCTa 'N HAH aKTHB- 
HOCTb A. 

cpaBHHMbiM c bc./Ihhhhoh nepnoAa nojiy pacnaAa hah npeBoexo- 
;iHTb ee. IIoBTOMy onHcannbin mctoa oKaabiBaercn HeroAHbiM 
b Tex cAynanx, KorAa nepnoA nojiypacnajia ah6o oneHb bcahk 
(H 3MepHexc5i ro^aMH), ah6o oqeHb Maji (H3MepneTCH cenyHAaMH) . 

Bcjih b nojiyjiorapiic})MHqecKOM MacnrratSe bmccto npnMOH 
ahhhh rroAynaeTCfl KpHBan, to 3to OBHAeTeAbCTBveT o HajiHHHH 
b npenapate 6o;iee neM oAnoro paAHoaKTHBHoro H30Tona (c pa3- 
HbiMH nepwoAaMH nojTypacnaAa) — cm. pnc. 30. 

) 1 
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B cayqae cMecn AByx He33BHCHMO pacnaaaiomHxcH h 30 toiiob, 
nepHOflbi nojiypacnaaa KOTopbix pa3JiHHHhi, H3MeHeHne ofimefi 
aKTHBHOCTH npenapaTa (cKopocTH cqeia) b 33bhchmocth ot Bpe- 
MeHH noaqHHaeTCH ypaBHeHmo: ‘ 

N = Ni+N 2 = Noi • e Alt -f-N 0 2 e~ U , (16) 

rae N 0 i h N 0 2 — CKopocTH cneTa, oSycnoBJieHHbie pacnaaoM Kaat- 
fl0r0'H3 H30T0II0B npn t = 0. ripH AOCTaTOHHO CoJIblHHX 3HaneHHHX 
t oaHO H3 ciaraeMbix CTaHOBHTca npaKTHnecKH paaHUM Hyjiio. B 
3TOM CJiynae, Kan annuo H3 p«c. 30, KpHBan A nepexoAHT ® npa- 
Myio B, HaraoH KOTO;pofl cooTBeTCTByeT nocTOHHHOH pacna.na hi 
KOMno'HeHTbi c SoJibuiefi npoAOJiHCHTeJibHOCTbio >kh 3 hh. 
SKCTpanoJiHpya npHMyro B k t=0, maxoMr «a rpa^HKe 

3HaneHH5i Ns=No 2 • e 2 aojiroJKHBymero H30TO.na ajih HecKOJib- 
KHX MOMemoB BpeMeHH t. Pa3Hoc™ N — N 0 2 • e~* 3t =Noi • e — ^ 1 
COOTBeTCTByiOIUHe ySbUIH aKTHBHOCTH OAHoft KOpOTKOWHBymefi 
KOMnoHembi, cHOBa HaHocHT Ha nojiy;K>rapH(f)MHqecKHft rpa(|)HK h 
noAynaioT npHMyio C, TaHrenc yrjia HaKJioHa KOTopofi cootbct- 
CTByei 3HaqeHHio Xj. TaKHM oSpaaoM npoH3BOAHT aHaAH3 AByx- 
KOMnoHeHTHofl chctcmh, KOTopbifi nacTo np'HMeHBeTCH a,jiH onpe- 
aeJieHHH HHCTOTbi paAHoaKTHBHoro H3OT0na (cieneHH ero 3 arpjn- 
HeHHH apyrHM H3OT0I7OM). Ec^H HHCJIO pa/lHOaKTHBHbIX H3OT0I1OB 
6ojibine Tpex, to noAo6Han oSpa'SoTKa kphboh pacnana AenaeTca 
BecbMa 3aTpy^HHTejibHOH. jtance AByxKOMnoHeHTHbie CHCTe- 
mh He nojiaaioTCfl HaAe>KHOMy pa3AejieHHio, ec®H nepnoAbi nojiy- 
pacnafla oTAenbHbix KOMnoHeHT OTAHwaiOTCH MeHee, neM baboc. 
KpHBaa pacnaaa, npHBeAeHHaa Ha pnc. 30, cooTBeTCTByeT ch- 
CTeMe H3 AByx paAHOH30TonoB, nepHOflbi nonypacnaAa KOTopbix 
OTJIHHajOTCH npHMepHo B 10 pa 3 . 

FlonpaBKa Ha paAHoaKTHBHbiii pacnaa. npn npoBeaeHHH 6 ho- 
aorHqecKHx pa6oi c paanoaKTHBHbiMH H30TonaMH BecbMa cyme- 
CTBeHHblM HBJIHeTCH (j)aKT H3MeHeHHH aKTHBHOCTH HCTOHHHKa (H, 
caeaoBaTejibHo, cKopocTH cneTa) c TenewHeM BpeMeHH. 

3to o6cTOHTejibCTBo aoa>kho y^HTbiBaTbCH npn onpeaeaeHHH 
KOJiHqecTBa paaHoaKTHBHoro BemecTBa, noaaeacamero BBeaeHHio 
b noHBy, b nHTaTejibHMH pacTBop, b yaoOpeHHH npn nocTaHOBKe 
aaHTejibHbix BereTauHOHHbix onbiToa, npn o6pa6oTKe pe3yabTa- 
tob onbiTa no onpeaeaeHHK) coAepxaHHH MeneHoro aneMeHTa b 
pa3JiHHHbix opraHax pacTeHHH h jkhbothoto h t. n. Bca nporpaM- 

Ma HccJieaoBaHHH, HaHHHan c MOMeHTa noJiyneHHH paa,HOH30Tona 
H KOHnaa H3MepeHHHMH aKTHBHOCTH HCCJieayeMblX ofil^eKTOB, flOJI- 
12 
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>KHa SbiTb cruiaHHpoBaHa bo BpeMeHH c yueTOM nepHOAa nojiy- 
pacnana npHMenHeMoro naoTona. 

Ana pemeH'HH bthx BonpocoB Hy>KHo 3naTb cooTBeTCTByiomHe 
3Ha*ieHHH nonpaBOK Ha paAHoaKTHBHHft pacnaA K\. 

rionpaBKa Ha pacnaA yKa3HBaeT, Ha Kanyw BennHHHy hhao 

yMHOJKHTb pe3y^bTaT H3MepeHH'H aKTHBHOCTH (CKOpOCTH CHeTa) , 
HTOCbl nonyHHTb HCXOAHyiO aKTHBHOCTb. H3 ypaBHeHHH (11) CJie- 
ayeT, hto 

is ^0 At 1171 

Kl T,-NT 1171 

TaKHM o6pa30M, BenHHHHa e lt =K\ noKa3UBaeT, bo CKOAbxo 
pa3 No SoAbiiie Nt- Ohcbhaho, hto K\ Bceraa nono>KHTenbHo n 
Cojibuie 1. Ecah H3 BecTeH nepHOA nonypacnaAa npHMeHHeMoro 
paAHOH30Tona, to nonpaBKy Ha pacnaA, ohcbhaho, cAeayeT Bbi- 
HHcaHTb no 4>opMyne: 

0/93 t 

K\ =e T,/a . (18) 

Heo6xoAHMocTb BBeAeHHH nonpaBKH Ha pacnaA ocoQeHHO BbiCTy- 
naeT npn t > T., t , t. e. xorAa npoAOA>KHTeAb«ocTb onbiTa cpaB- 
HHMa c nepHoaoM no/iypacnaaa hah SoAbine ero. Ecah no xapax- 
Tepy .HccneAOBaHHH xpefiyeTca H3MepHTb aKTHBHOCTb npo6 b pa3- 
Hue MOMeHTU BpeMeHH (HanpuMep, b pa3Hue cpoKH BereTauHH), 
to pe3yAbTaTbi KaatAoro H3MepeHHH cAeayeT npHBecTH k HanaAb- 
HOMy MOMeHry BpeMeHH. HHane roBopa, ckopocth cneia 
Nj, N2,...N n , OTBenaromHe MOMenTaM opeMeHH ti, t2,...t n , Hynuo 

yMHOJKHTb Ha COOTBeTCTByKHUHe 3H3HeHHH /Cl=e Xt] , K 2 =e KXi , 
K n — e ^ tn ■ noAyneHHbie BeAHHHHbi Nio, N2o,...N n o AaiOT bo3mo>k- 
HOCTb cyAHTb 06 hcthhhom coAep>KaHHH MeneHoro 3AeMeHTa a 
HccneAyeMbix npo6ax. 

BbiHHCAeHne nonpaBKH Ha pacnaA mojkho npoH3BoaHTb no 
cj)-ne (18), noAb3yncb Ta6AHueft sKcnoHeHUHaAbHon $yHKUHH e x , 
HMeiomeflca b MaTeMaTHHecKHx cnpaBOHHHKax (b a3hhom npaKTH- 
KyMe TaKHe Ta6nHubi BbiaaioTCH Ka*AOMy npaKTHKaHTy) - ITpH 

t 

3TOM cHanaAa onpeaenaiOT OTHouieHHe^r- , 3aTeM bhhhcahkjt 

1 V. 

3HaneHHe noK33aTeAH cTeneHH x=0,693^-, h HaKOHeu., no Ta6- 

* Va 

AHne HaxoAHT 3HaneHHe nonpaBKH K\ —e x . 

15 
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B HeKOTopbix pyKOBOiiCTBax no npuMeHOHHK) MeTOAa MeneHbix 
aTOMOB (cm. HanpuMep [1]) npHBeAeHbi TaSjiHuu nonpaBox Ha 

paAHoaKTHBHbiii pacnaA Ann pa 3 Hbix 3 HaneHHfl oTHomeHHH . 

no^b30BaHHe T3KHMH Ta6nHu,aMH 3HaHHTejibHO coxpamaer Bpe- 

MH Ha BblHHCJieHHH. 

B KanecTBe npHMepa peuiHM npaxTHnecxyio 3ajany, cBH3aH- 
Hyro c y ne tom nonpaBXH Ha pacnaA. 

3adaua. KaivOil HCXOAHOH BKTHBHOCTbK) (CKOpOCTbK) CTICTa B 

HMny^bcax/MHH) ,ao.n>KeH oBnanaTb npenapaT paAHoaxTHBHoro 
ipoctpopa P 2 c TeM, hto6m nepea ABa Mecaua cnopocTb cneTa npn 
H3MepeHHH npenapaTa cocTaB.maa ne MeHee 100 HMnyjibcoB b 
MHHyTy? 


1 1 He 


Peiuenue: riepnoA 
t_ _ 60 a h. _ 
T 14,3 ah. 


nojiypacna.ua P 32 paBeH 
4,196^4,2 


14,3 ahh. Oraonie- 


rfoKasarejib cTenemi x = 0,693 • 4,2 = 2,91. 
no TaOjiHixe (})yHKUHH e x naxoAHM K\ =e^= 18,35. Orciofla, 
HCXOAHaa CKopocTb cneTa npn BHeceanH paAHoaxTHBHoro <J)ocd)o- 
pa b npenapaT AOJuxna SbiTb ne MOHee: 1 


No N( • Kx — 100 hmii/mhh • 18,35=1835 hmit/mhh. 

Ecnn 3 a Bpe.Mn onbiTa axTHBHocTb HCTonnnxa cymecTBeHHo 
ne MeHHeTca (HenpoAOJiacHTenbHbift onuT hjih oneHb 6ojibiiio8 
nepnoA nojiypacnaAa paAHOH 30 Tona) , to nonpaBKy Ha pacnaA 

BBOAHTb He HyjKHo. Pacne™ n0Ka3biBai0T, hto npn^-< 0,02 no - 

npaBKa Ha pacnaA K\ < 1,91. B 3tom cnynae MO/KHo^He bboahtb 
nonpaBKy, Tax xax norpeuiHocTb, AonycxaeMaa npn stom ( 1 % > , 
.ie>KHT b npenejiax tohhocth Oo.ibLUHHCTBa OHonorHnecxHx nccne- 

AOBaHHM. n P H ^ = 0,05, /C* = l,03, h 3Aecb Tax>xe mojkho hc 

ymiTbiBaTb yMeHbineHHH axTHBHocTn, earn TonHocTb 3 % HBnaeTCB 
AocTaTOHHoft rjir onMTa. HanpuMep, cc.'ih b c.’iynae P 32 Tpe6ye- 
Man TOHHocTb pesyjibTara cocTaBJiaeT 3%, nonpaBxy H a pacnaA 
cneAyeT BBOAHTb no HCTeneHun t=0,72 ah. c MOMeHTa nanana onu- 
ra. H30Tona C u (Ty a = 5700 jict) cooTBeTCTByiomee BpeMB 
cocTaBjineT 285 ner. PIoaTOMy b axcnepHMeHTax c paAnoyrnepo 
Aom He HHTepecyioTCH nonpaBxoii Ha pacnaA (3a HCKmoneHHeM 
paooT no onpeAeneHHio B03pacTa ApeBecubix nopoA apxeoAorwne- 
cxhx Hcc.n eAO b a h h h h t. n.). 
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llpHHaAJie>KHOCTH: 

1. ycTanoBKa THna B-2. 

2. TopuoBbiH cneT^HK T-25-BOJ1 b cbhhuobom aomhkc. 

3. PaAHoaKTHBHbifi npenapaT b njieKCHr.iacoBOH noACTaBKe. 

4. Hacbi, cenyHAOMep. 

5. MHAAHMeTpoBan 6yMara, TaCjumbi norapH^MOB, Ta6.anubi e x h * 

ynpaofcnehue 1 

OnpeAejieHHe nepHOAa nojiypacnaAa paAnoaKTHBHOro H30Tona 

B nacTonmeH pa6oie HcnoAb3yeTCH paAHoaKTHBHbift H30Ton 
co cpaBHHTe.TbHo kopotkhm ncpnoAOM noAy p acn a Aa , t. k. jijw 
AOCTaTomio Tomioro onpCAeAemm Tv 2 HeoSxoAHMo HMeTb 3Haqn- 
reAbHoe yMenbineHiie aKTHBHOCTM o6pa3ua 3a BpeMH BbinoAHeHHa 
paSoTbi. JXjm 3toh ueAH yao6ho caMHM nOAy^HTb paAHoaKTHB- 
Hbifi H30Ton c noAxoAHLUHM nepHOAOM noAypacnaAa nyieM o6Ay- 
nenuH HCMTpoHaMH cTafiHJibHoro H30Tona Toro me xHMHHecKoro 
3JieMCHTa. KaK -HSBeCTHO, 60AbLUHHCTBO H30TOriOB pa3AHHHbIX XH- 
MimecKHx 3;ieMeHT0B noA AeikiBHeM MeAAeHHbix HenipoHOB 
(TcnAOBbix HefiTpoHOB) 3KTHBH pyiOTcn, t. e. ripeBpamaioTCH B pa- 
AHOaKTH'BHbie H30TOribI Toro >Ke 3AeM0HTa C MaCCOBbIM HHCAOM, 
na CAHiiHuy 6oJibiBHM, qe\i y ncxoAHoro H3OT0iia. 3 tot npouece 
a k t h b a u h h npoHCxoAHi b pe3yAbTaie HAepiion peaKunn pa- 
AHamiOHHoro 3axBaTa, xoropyio cSbinHo 3anncbiBaK)T b BHAe: 

z X A + 0 n 1 -> z X A+1 + “; ham Kopone: z X A (n, y) z X A+ \ 

Chmboaom X 3Aecb oSoaHanaeTCH AaHHbin xHMHnecKHH sacmch r 
B peayAbTaTe 3axBaTa hapom TenAOBoro HeflipoHa o6pa3yercH 
HOBOC HAPO, IvOTOpOe fl p e H M y LU 6 C T B 6 H H O 5IBAHCTCH pBAHOaKTHB- 
HblM, H HCnyCKaeTCH y-KBaHT, VKOCamHM H36bITOK 3HeprHH. H30- 
TOnbl pB3AH l IHblX X H M H M PC KH X 3ACMeHTOB (HyKAHAbl) oSaBABIOT 
pa3HOH BepoHTH ocTbjo 3axBaia TenAOBoro aeHTpoHa hah, xax 
rOBOpHT, 3 (j) (j) e K T H B H bl M CeqeHH0M aKTHBaUHH. 

B 3aBHCHM0CTH OT BeAHHHHbl 3(})(})eKTHBH'Oro ceqeHHH 6yAeT 
pa3AHMHblH BbIXOA aKTHBHpoBaHHOro H30TOna. UeAblH PHA H'CKyC- 
CTBCHHO paAHOaKTHBHbIX H30TOnOB ITOAyqaeTCH MeTOAOM aKTMBa ' 
Uhh b HAepHOM peaKTope (nanpHMep, noAvneHHe Co 60 no peax 
AHH Co 59 (n, y) Co 60 ). 

B AaSopaTopiibix y caobhhx hctohhhkom hchtpohob MOJKer 
CAy>KHTb paAKeBO-SepH'AAHeBblH HCTOHHHK, npeACTaBAHIOlAHH co- 
6 oh aM-nyAy co cMecbio coa-h paAHH c nopouiKOM 6epHAAHH. Ta- 
Kofi hctomhhk HcnycxaeT 6bicTpbie HeftTpOHbi no peaKUHH 
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Be 9 (a, n,)C 12 , b pe3yjibTaTe KOTopoft o6pa3yeTCH ~ I0 7 hchtpohob 
b 1 cen. «a 1 r Ra c 3HeprHHMH ot 2 ao 12 Mae. XI,ah noayqeHHH 
Tenaosbix HeHTpoHOB (Ra-a-Be) — hctohhhk noMemaiOT b napa- 
4 )hhobhA 6aok, h6o H3BecTHo, mo napa<J)HH otfaaaaeT bhcokhm 
coaepacaHHeM aTOMOB Boaopoaa h noaTOMy BecbMa scJ^kthbho 
3aMeaJiaeT HeflTpoHbi ao renaoBux SHepraH (~0,025 ae). Iloay 
leHHe paaH0H30Tona nyreM aKTHBapHH He bxoaht b 3aaa [ iy 
npaKTHKaHTOB aaHHoro nypca. 3iy paOoTy BbrnoaHmoT coTpya- 
hhkh aaSopaTopHH HenocpeacTBeHHO nepea 33HHTHeM no onpe- 
aeaeHHio nepnoaa noaypacnaaa (hah naKanyHe). 

BunoJiHeHHe p a <6 o t u 

B bin ooh shot o5biHHbie onepauHH noaroroBKH ycTanoBKH B-2 
k pafioTe (cm. nacxb 1): BKjnoneHHe, nporpeB, noaana pafionero 
HanpaweHHH Ha cneTMHK. 3aTeM npHCTynaiOT k H3MepeHHHM 3Ta- 
aoHa h <j)OHa b TeueHwe 5 MHHyT. Pe3yabTaTbi 3 anHCbiBaiOT b ot- 
aeabHbifl npoTOKoa (cm. h. 1, paftoTy JSfe 3). CKopoCTb cqeTa 4'0- 
Ha N^, aoJi*Ha ynHTbiBaTbca npH o'SpaOoTKe pe3ynbTaTOB aan- 
noro ynpawHeHHH. 

IlpenapaT, coaepiKamHH paaHoaKTHBHbift H 30 Ton, noayneH- 
Hbift MeToaoM aKTHBapHH, noMemaiOT b yrayOaenHe naeKCHrna- 
COBOH HOaCTaBKH: H yCTaHaBAHBaiOT Ha 2-10 HAH 3-K> n 03 HUHH 
CTOAHKa a-flH o6pa3UOB. riepea H3Mep6HHHMH HyjKHO 3aTOTOBHTb 
TafijiHuy (cm. TaSaHpy 1), KOTopyro 3anoJiH5noT no Mepe noay- 
qeHHH onuTHUx aaHHbix. Bee pacHeTH h 3anoaHeHHe TafiaHUH 1 
peaecoo6pa3Ho npoH3BoaHTb bo BpeMn 3Kcno3HU,HH h b npoMe- 
JKyrKax Mearay aayMH 3kcho3huhhmh. 

H3MepeHHH npoBOAHT nepe 3 Ka>KAbie 20 MHHyT, npoaoa*H- 
TeabHOCTb H3MepeHHfi — 5 MHHyT, nay3a — 15 MHHyT. Pa6oiy 
mo>kho npexpaTHTb, Koraa HanaabHan cxopocTb cnera chhbhtch 
ne MeHee, qeM b 4 pa3a. 

Ilocae oKOHnaHHH H3MepeHHft yOnpaioT npenapaT h caaiOT ero 
aaOopaHTy. CrpoaT Ha MHaaHMeTpoBofi 6yMare rpa<})HK 33 bhch- 
mocth IgNnp ot OTHOCHTeabHoro BpeMean t. Flo ropH30HTaabHofi 
och oTKaaabiBaiOT BpeMH t « Macurrafie: 1 cm — 20 MHHyT, no 
BepTHKaabHOH och — B eaHHHHy lgN np b MaciuTaSe: 10 cm — 

1 eaHHHna xapaKTepncTHKH. 

Ho 3KcnepHMeHTaabHbiM aanHbiM npoBoa«T npHMyio, cTa- 
paHCb m a kch m aa bHo npH6jiH3HTb ee ko bccm TonnaM. (*4io6bi 
roHHee npoBec™ npaMyro, mojkho Bocnoab30BaTbca MeToaoM 
HaHMeHbuiHx KBaapaTOB [3, 4]). FIocTOHHHyK) pacnaaa % onpeae- 
aaiOT aa« Tpex nap ToneK, npoH3Boabno Baaxbix Ha npaMoanneH- 
16 
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hom rpntjnik'e (cm. puc- 29), nojii>3yncb (JiopMyvioii (15). 3aTCM 
onpe,ie, r mior cpc/iHCo 3Ha i rcHne h, hahoi-iph, nopnoj nojiypao 

rv nqo 

na,ia H3 cooTHouieHHH: T 'k= ~k — . 

*cp 

HaflfleHHbie 3HaM6HHH ?i C p h T>/, 3anHCbiBatOT hoa Ta6jiHncfi 
h na rpa<})HKe. 

JXjisi npoBepKH npaBHJibHocru pacqeTOB mojkho rpy6o onpe- 
AejiHTb nepnoa, nojiypacna,ia T ■/., , otjto>khb ot nanaJibHOH tohkh 
I ia ocu OPAHM3T OTpe30K, pamiufi Ig2=0,301, H npoeKTHnva ero 
Ha oci, t. J 

n ° BMHWHue nepHOiia nruiypncnn/ui onpo,ae;iHTi», khkoii 1130 - ’ 
Ton Obb'I B3HT AJ151 paCoTU. 


ynpuDfcucuite 2 

3 a;iana no onpeAejieHHio nonpaBOK Ha paAHoaKTHBHbift pacna;t 

Hcxo^Hbin paciBop, co^epyKaiUHH MeqeHbiH c|30cc})aT, 5 t»ui Bue- 
ceil b b e rex a n h o h h bi h cocya, b kotopom npoH3Bo;uiJicfl onbiT c 
pacTOfiHCM, BbipameHHbiM b ycjioBHHx bo^hoh KyjibTypbi. nepcy; 
bh eccHHeM pa^noaKTHBHoro pacTBopa b nKTaiejibHyio cMecb 6bijio 
ycranoBJieHu (riyreM H3McpeH hh aKTHBiiocxH ciaHAapTHon h a - 
BecKH cyxoro pacTHTejibHoro BemecTBa, co/iep/Kamero stot mo 
mchuh (jxicc^op), m T o 1 mt P 2O5 Hcno;ib3yeMoro tj)oc(|)aTa coot- 
BeTCTByeT CKopocTb cqeTa N 0 = 10000 HMiiyjr bcob b MHHyiy np:i 
cTporo 0 n p e h hom nojio/KeHHH npenapara oTHocHTejibno 
CMeuiHKa. 3 to H3McpeiiHe 6 j>ijio npoBeiteno 1 anpejisi b 8 Bar 
yipa. 

19 anpenfl b 8 qae. yrpa 6 bui h B 3 HTbi npo 6 bi h oi<a 3 ajiocb, 
MTO HaBecKH b 0,1 r cyxoro BemecTBa, H 3 MepeHHbie b Tex >Ke yc.no- 
BH 5 IX, AaiOT CKopocTb cneia (cBepx c|)ona) cooTBeTciBeHiio: ctc 6 - 

— 320 HMfl/ M HH, JIHCTbH — 520 HMn/MHH, 3 a B ft 3 H H HBCTbl — • 
1120 HMn/MHH, KOpHH — 800 HMn/MHH. 

29 anpejiH b 22 naca 24 m h h v t hi 6 biJin HccjicAOBanu miojbi, 

HpHMCM CKOpOCTb CHeTa H pH H3MepCHHH TclKOii >KC Ha BCCKH CyXO- 
ro BemecTBa cocTaBjin/ia 1000 hmh/mhh- 

Cko/ibKo MH.njinrpaMMOB P2O5 nocTynn.ao b 1 r ncpcMHcjion- 
Hbix opraHOB p sctphh b k MOMeHty hx Hcc.neAOBaHHH? 

yica3aHue. Ilpii pememi m :>.a;ia i ni iiyjKiio no ibaoBaTbCB iau„n- 
ua\ui (|jyHKUnn e x . llepnoA nojiypaona^a P :t - paaon H„3 ahb. 
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PAEOTA JV« 9 

M3y4EHME nOrJIOIUEHMfl BETA-HACTMU 
B BELUECTBE 

OHPEAEJIEHHE K03<Ddt)MUMEHTOB norjlOLHEHHfl 
EETA-H3Jiy4EHM4 P»* M S 35 

BeeAeMHe. B SnoAonmecKHx h ccjibCKOxo3HHCTBCHHbix hccao* 

ZlOBfl HH5IX C II p H M 0 H 6 H H C M pa AHOaKTHBHblX H3OT0TIOB IlJHpOKO 
Hcnojib3yiOTCH fieia- n raMMa-H3jiyqeiiHH h 3Ha x iHTejibHO perne — 
axL^a-iiBAyaoHiie. 3to oObbchhctch kbk otcvtctbhcm a/ib^a-pa - 
AHOaKTHBHblX H30T0I10B y 5oJIbIUHHCTBa 6HOJIOrHBeCKH Ba>KIIbIX 
xiiMHqecKHx sjicmghtob, TaK h Majiofi npoHHKaiomefi cnocoGno- 
dbio a^btJja-kacTHu, mto saTpyAHHeT hx perncTpauH-io. 

PaaHGH30Toribi, HcnycKaiouxHe 6eia-HacTHUbi, mopyt 6biTb no- 

JiyBCHbl HCKVCCTBCHHO (b BJCpHblX pCaKTOpaX HJIH Ha yCKOpHTC- 
.'I H X 3 apH/KCHHbIX l iaCTH U,) IIOHTH AAH BCeX XHMHHCCKHX 3JieMCH- 
tob, HrpaiomHx c y m o c tb e h h y io pojib b >kh3hh pacTeiiHH h >kh- 
BoiHbix, b tom hh-cjic aJih BOAopoAa (H 3 ), yrjiepoaa (C 14 ), Har- 
pHH (Na 24 ), KajiHH (K 42 ), cjioccfmpa (P 32 ), cepbi (S 35 ), KajibUHH 
(Ca 15 ) h t. x. 

Bera-aKTHBHbie H30Toribi iipiimchhiotch i i p e h m v m cct b c 1 1 1 1 o r 
M eroxe MCBCHblX aTOMOB, KaK HHAHKaTOpbl, ri03B0JIHI0mHe cjig- 
Xhtb 3a «cyxb6oH» iisynacMbix xh mhhcckhx sxeMeHTOB h hx co- 
e^HHeHHH. Oiih TaiOKc Hcno^b3yiOTCH Ha npa kthko b KanecTBo 

HCTOHHHKOB H3Jiy L ieHHH 3 MeTO-AaX, OCHOBaHHbl X Ha B3aHM(>;ieHCT- 

bhh Seia-HacTHU c bglagctbom. 

FaMMa-H3^yHeHHe, conpoBOvKAaiomee axbi}>a- iijih 6eTa-pao 
nax SojibuiHHCTBa paxHoaKTHBHbix H30TOBOB, Ojiaroxapn cBoen 
OoJIblHOH II p OH H K 3 K) me ft CnOCo6HOCTH HCnOAL3yeTCH B MeTOAaX 
6ecKOHTaKTHoro onpexeJieHHH mnmHHbi, hjiothocth, HcoxHopox- 
IIOCTefi H ApyrHX KaneCTB inpOMbllllJieHHblX H CeJIbCKOX03HHCTBCH- 
Hbix oSBeKTOB, a TaK>Ke, HapHxy c hchtpoh a \i m , — ajih xyweBor:) 
B03AGHCTBHH Ha opraHH3M ( paAHaUHOHHaH reneTHKa H COJieKAHH, 
CTcpiuiHsauiiH npoAyKTOB, '6opb6a c BpexHTejiHMH c.-x. KyjibTyp 
H T. A.). 
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B ;jaHHOM n p a k t h k y m e no paAftOMeTpHH ocuoBHoe BHHManuc 
v/uvihctch HBynenHK) cbohctb 5eTa-H3JiyqeHHH, B3aHMojeiicTBHa 
ficTa-wacTHu c bclucctbom h ocoSeHHocTeft hx perHCTpauHii. 
FaMMa-H3JiyqeHHe h mctoam ero H3MepeHHH paccMaTpHsaioTC/j 
KpaTKo npn H3yqcHHH a eTeKTopoB raMMa-Jiyqeft (pafioTbi JVb 1 
n JVfe 14), a raioKc b paGoiax no aoshmctphh. JlaGopaiopHbie 
pa6()TbI, IIOCBfJIUCHHblC H3y 40HHK) CBOHCTB 3JIb(f)a-4aCTHU H HX 
peniCTpauiHH, b nacroameM npaKTHKy Me oxcyTCTByiOT h jihuib 
thm, rj\v 3 to hcoGxoahmo, Bonpocbi a.nbfJ)a-pa^HOMeTpHH pac- 
e m a *r p h b a jot c h b cbh3H c loyncHHCM cnoco&OB H3 Me pen ha 6eia- 
i! raMMa-Jiyqeii- 

PaCoTbi JVb 9 h JVb 10 nocBHiueHbi H3y i ieiinio iiorjiouxennH b 
BOIUeCTBC 6eTa-H3,/iy4C?HHH pa3JIH4in»fX paJLHOHBOTO'UOB, 3HaXOMHT 
e up 1 1 c m a m n o r i p e ac ji e n h ji 
m a k c n m a ji b h o ft 3 h c p r h h 

(1-niCKTpOB H H,a,0H TH(()HKa- 

UIIOH H30TOTIOB, a THIOKC CO 

ciiocofiaMii bbcachhh no- 
n pa 13 kh na hom-oluchhc npn 

IlBMOpemiHX (MKTHBHOCT II 

npc'iia paToB. 

SHeprua 6eia-HacTHu. 

BeTa-H3JiyMCHHe npCACraB- Pnc. 31. Hera-ciieKTp. Ilo och a6cmicc — 
.’I HOT coGoH noTOK HCnyCKa- 3»eprnH CeTa-nacTnn, no och op/uiHar — 
0 M 111 x 5i;ipaMH 3JICKTp0H0 B M HCMO 'laCTMU /!. a H H O H DHepnili. 

( (V “ ) H JI H I]03HTp0H03 

(p 1 ), KOTopbie po>KAaioTcn b npouecee HAepnbix npeBpaiuenHH. 
Ba>KHefmiaH ocoficH-HocTb 6cTa-H3JiyqeiiHH ,b otahthc ot a;ib(j)a- 
nacTHu h t a m m a - k b aH t o ; b coctoht b tom, mo -Geia-qacTHUbi, 
ii3,’iyMaeMbie n a p a m n aroMOB Aannoro paAHoaKTHBiioro usoTona, 
BcerAa hmciot HenpepbiBi-tbiii SHepreTHnecKHH cneKtp, b KOTopoM 
npe,TCTaBJiCHbi qacTHUbi, oS.aaAaiomHe BceB03M0)KHbiMH 3Hane- 
MHH MTI KHHCTHMCCKOH 3Ht v pFHH OT IiyJIH A O HCKOTOpOH M3KCHMaJIb- 
IIOH BCJIHMHIIbl. 

Ha pnc. 31 upHBCAcuo thiiinhoc pacnpcAtvieHiie Seia-nacrHU 
no 3HcprH5iM (6eia-cncKTp) . Ho ro p h 3 oh t a. : i bH o ft ocn OTJio>KeHa 
BCiTHMHHa 3HCprHH E, a no -BCpTHKaAbHOH — MHCYIO OCTa-qaCTHU 
N(E), hmcioiuhx jxaHHyio sneprmo. 3 n anon He m a k c h m a .1 b- 
n o fi 3 h e p r'H h E MaKC HBJiaeTCH xapaKTepnon KOHCTamoH 
i<a>KAoro pa^HoaKTHBHoro H3orona; 3Ta BejiHTHH a oGmmho npHBo- 
Ahtch b Tafijinuax. Zlyin H3BeciHbix hctohhhkob Seia-qacTHu se- 
t h 4H h a E MaKC -BapbHpyeT b liiHpOKHX n p e ji, e,i a x — - or 15 K 9 Q 
AO 15 M96. CpeAHHH 3Hepr-HH p-4aCTHU E C p np’HSjIHBHTejIbHO 
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paBHa Va E MaKC 11 kojicojictch or 0,25 E MaKC AO 0,45 E MaKC 
pa3Hbix HsoTonoB. B AajibHeftuueM MaKCHM aJibHyio sHeprmo 6y - 
AeM o6o3Haqaib chmbojiom E m . 

HenpepbiBHocTb 6eia-cneKTpa 06'bHCHHeTCH b tcophh 6eia- 
pacna^a TeM, mo oAHOB.peMeHHo c SeTa-HacTHuefi hb pacnaziaio- 
inerocn *mpa BbiJieTaeT ji pyran qacxHua, He HMeioman 3apH^a h 
oojiaAaiomafl hhhto>khoh Maccoft. 3ra rnnoieTHHecKan Macnma, 
ofiecneqHBaiomaH awnoJiHeHne (J>yH/iaMeHTajibHbix 33 KOHob co- 
xpaHCHHH 3-HeprHH h HMnyjibca b fieTa-pacnajxe, noJiyMHJia Ha3Ba- 
h hc h e ft t p h h o (v), a ee eymecTB-oBaHHe AOKa3aHo nocpea- 
ctbom KOCBeHHbix 3KcnepHMCHTOB. SHepniH pacnajia pacnpe,ae- 
.iHeTCH MOKiiy 6eTa-qacTHueft h hchtphho cjiynafiHbtM o6pa30M, 
no Bcer^a Tax, mo cyMMa BHcpnrii ooeiix qacTHU nocTom-rna. Ha 
npHMep, ec.au bcb 3He,pnin pacnaaa npHxo^HTca Ha Heftipmio, 
to 6eTa- i iacTHua 6y;iex o6jia/iaTh ny.neBoft sneprHeH, n, namfiopOT, 
6eTa- L iacTHua c MaxcHMajibHoft SHeprueft E M y hocht bcio 
3Heprnio pacnajia. riosTOMy Bejiii’niHa MaKCHMajibHoii oHepniii 
fieia-cncKipa xapaKTepH3yeT JiaHHbift pajinoa ktubhbi ft H30Ton h 
MO>KCT C.Jiy>K'l!Tb OCHOBaHHCM AJIH ero HJlCHTHC^HKaUHIi. 3 H a H e H H fl 
M 3 KCH M3 JIbHOH 3HepniH HJlfl HeKOTOpbIX pa^HOaKTHBHblX H 30 To- 
ri OB npHBOAHTCH b Ta6jume 1. 

T a 6 ji ii il a 1 

MaKCHMajibHbie ancpni n 6eia-cneKTpoB HeKotopbix paA«oaKTHBHbix h3otoiiob 


I I 30 TOII 

\ 

IP 

i 

C u Na 24 

p^2 

S 35 

('a' 15 Sr 90 

yfto 

I'm (M38) 

0,018 

0,155 1,390 

1,708 

0,169 

0,254 0,610 

2,27 


npHHBTG ycjioBHo aa3biBaTb 6eTa-H3Jiy i ieHHe co 3HaqeHH0M 
E m <0,5 M90 MflTKHM, a CO 3Ha'ieHHCM E m >0,5 MM—Mt CTKHM 
6 C T a - 1 1 3 JI y M CH H e M , 

B 3 aHMo,ncMCTBHe 6eia-MacTHu c BemedBOM. OcJiaOJiCHHc no- 
TOKa 6cTa-MacTim cjiocm BemecTBa nponcxoAHT b pesyjibTaTc 
ripoueccoB ynpyroro n weynpyroro pacceaHna a.BH>KymHXCB 
3JICKTP0H0B. ripn y n py r o m p a c c e 5i n h h oCmasi khhcth>ic- 
01051 3HeprH51 B 3 aHMOaeHCTByiOmHX WaCTim HC H3MCH51CTC51, MC' 
HHCTC5I JIHIlib HaiipaBJICHHC HX J,BH>KeHH5I. OcHOBHyiO pO.lb B 
ynpyroM pacceanHH 6eTa-HacTHii. HrpaeT paccesiHiie na atoMiibix 
5iapax, xoT5i 3JieKT,poHbi MoryT pacceHBaibCsi ynpyro Taione h Ha 
3JieKTpOHaX aTOMHbIX oSOJIOHeK. 

BcjreacTBHe MaJioft Maccbi sjicktpohob, ohh MacTo otk^ohb- 
IOTC 51 Ha 6oJibuine ynibi. B cpeaneM otkjiohchhc, KOTopoe Hcnbi- 
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TbiBaeT 3/ieKTpon tom Co,:u>m(.\ mom buuic nopHAKOBbift aoxiep Z 
BemecTBa h MCHbme snepruji s.’iCKTpoHa. Mtooh ciiH3HTb 3 (})(})ck- 
Tbi pacccmiHfl npn peniCTpaumi H3JiyHeiTHH, BiiyTpcHHHC ctchkh 
CM eTHoro AOMHKa H3roTaBJiHBaiOTCH H3 .tgtkhx M-arcpna^OB, 
o6biMHO H3 nJieKCHiviaca hah a.uoMHiiHH. Ecjih iiapa,;uie.TbHbiit 
ny i ioK 3t'iCK rpoHOB, hmokhuhx cunnaKOByio oncprHio (mohosho^- 
roTHMocKHe 3.TCKipoHbi ) , naAaeT na norvioTHTeAb, to bc.tcactbho 
vnpyroro paccenmin napaJiACAbHOCTb nyMKa napymaeTCH, a 
A.THHbl lipo6orOB 3;iOKT poHOB B riOIVIOT'HTC.ae OKa3bIBaK)TCB BOCh- 
Ma pa3.THM!IblMH. 3t0 B CLUC 6o,IbLLICH CTCnCHH 0TH0CHTC3I K 60T3- 
MHCT H la M, HMCIOIUHM Heiipcpbl BHbl ii CUCKip 3HCpi-HH. Bcra-MHOTH- 
Itbl IIpOXOJUIT B BCmCCTBC C.TO/KHblC H3BH.T HCTblC J1VT11 H lipoSt*- 
raior paccTOJiHHB, b hcckoabko pa3 npcBbimaiOLiuic To/mumy 
0.1 051 BOmOCTBa. 

CymecTBCiiiiyio pojib b noiviomciiHH Ccra-Macnm nrpaeT 
ii o y ii p y r o c pace c 5 i n w e u a o ,p 6 h t a :\ i> n bi x 3 jt c k- 
t p o h a x aTOMOB cpeAbi. FI pH 3 T 0 M nponcxoAHT nopcAana 
3 ! i 0 p PH H 0 p 6 H T 3 .’I b H 0 M V 3A0KTp0Hy, MTO BCAd K IiOHH3aUHH HAH 
Bo 3 6 y >k ach h io aTOMa. B ofijiacrn SHcpnift 3 Aoktpoiiob nopsiAKa 

K)1 — ]0 6 36 BepoaTHOCTb H OH H3 3 UK H HAH B036y H<ACHHfl aTOMOB H 
moackva cpcAbt 3Ha i iHTenbHo npeBoexoAHT BepoBTHocTb ynpyrwx 
CTOAKHOBCHHH (npHMOpiIO 95°/l) H 5%). ]l03T0My HOHM3MpyK)lUeC 
acHCTBHe 6 eTa-qacTHU n bahctch HanQoriee b a > k h bi m aah H3yne- 
HHH HX B3 3 H M 0 ACH CT B H H C BOmeCTBOM. ripOXOAH Mep03 CAoft 
nor.TOTHre.TB, oeia-qacTHUbi pacipamiBaioT cboio 3HeprHio na 
H0HH3aUHI0 Ii B036y>KAeHHe BCTpeqHbIX aTOMOB H MOJieKyJI, Iipii- 
mom cpeAHJia noTepn SHcprHH OeTa-qacTHUbi npn o 6 pa 30 BaHHH 
napbi hohob b Bosayxe coeTaBAneT~33 36. TaKHM oopa30M, na 
I' M36 no rvi o men h o ft 3HepriiH b B03Ayxe oSpaayeTCH okojio 
30 000 nap hohob. 

Mhcjio nap hohob, oSpaayeMbix h o h h 3 h p y io lit e ii MacTHUcft na 
ca HTHMCTpe nyiH b B03Ayxe npn nopMajibHbix vcaobhhx, Ha 3 bt- 
BaCTCJI yACJlbHOM HOHH3aiiHeH. BcVIHMHHa VACAbHOH H 0 HH 3 aiUiH 
33 BHCHT OT CKOpOCTH MaCTHUbl II CC 3ap?lAa Z. npH OAHOH H TO ft 
>Ke SHeprHH yAeAbnan HOHH3auHH H3-3a pa3AHMHH b ckopocthx 
oyacT aaj i 3/ieKrpoHOB bo mhoto paa MCiHbme, mom aah a.nb(^a-Mac- 
THU H npOTOHOB. XlvIH SHOpTHH HOpHAKa HCCKO-TbKHX M36 yAOAb’ 
nan HOHH3auHH, co3A3BaoM an 3JieKTponoM, npnMepHO b 
1000 pa 3 MeHbme, mom co 3 AaBaeMan aAbcfia-MaciHuoH. B oS/iacTH 
va.lbix 3HaMCMHH 3HCPTHH (AO 1 M36) yAC.TbHaH H0HH33UHH, Bbl- 
3biBaoMa5i ajioKTpoHOM, npH6.iH3HTc.TbHo oopaTHo nponopuHO- 
HaAbHa KBaApaTy CKopocin. HanpHMcp, npn ckopocth v = 0,4*c 
(c — CKOpoCTb CBOTa) H, COOTBCTCTBOHHO, SHOpTHH E = 0,046 M36 
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3A I'KTpon oopaayeT oko.io 250 nan iioiiob na 1 cm nyni b BoBAy- 
xc, a npH v = 0,95 c (E~ 1,1 Main miicyio nap hohob na^aer a o 45. 
Tai<HM o6pa30M, c y b e a h n c h h c m ancpniH yMCHbiiiaeTCsi hohh3h- 
pyiomee achctbhc 6eTa-H3JiyneHHn h, cAeAOBaTeAbno, B03pacTaer 
ero npoiuiKaioinan cnocofinocTb. OAHai<o jx : in 6cTa-naeTHu 6oab- 
1.110 H 3HCpntH (>1 Matt) BCJIHMHHa yACYIbHOH MOHH33 UHH IiaMM- 
iiaeT mcajichho BoapacraTb c y BeJi hmchhcm 3HeprnH nacinu. 

floTepH 3 HCpniH nepBHMHbIX 3 AeKTpOHOB Ha H 0 HH 3 aiiHK) H B 03 - 
f)y>KACHHe aTOMOB epeAbI H a 3 bIBaiOTCB o 6 bIHHO HOHH3aiJHOHHblMM. 
H OI i H 3 a U H O H H bl C nOTCpH n p H 6 A H 3 H T C A bH o nponopunoHa Abiibi 

nZ , « v 

— - , FAC n — MHCAO aTOMOB BCIUCCTBa noiVIOTHTCJI SI B 1 cm?, Z — 
v 2 

nopnAKOBbifi HOMep iiotaothtc m, v — cKopoctb sacKipona (6e r ra- 
Macmubi). Tai< nan miicao htomob b caiiiihuc oobcwia pasno 

6,02 • 10 » 
n =P- A 


rue A — aioMHbiii boo, p — riAoniocTb riorAOTHTCAH b r/cM'\ 
6,02- 10- :? — hi kyi o AsoraApo, to 3Hepnisi, TepneMan oera-qacTH- 
uaMH na HoiuiaaiLHio b caoc BcmccTBa toaijuhhoh x cm, riponop- 


miona-Tbua 


1 Z Z 

V 2 "X ^ )X ' ^P H H3MCHeHHH 2 OTHOLIieHHe H3MC- 


H BOTCH B npCACYiax OT 0,5 AASI ACTKHX BemeCTB Ao 0,4 AASI CBHH- 
na, MTO n03BO. T THCT II p II 6 A H 3 HTCA bHO CMHTaTb 3 TO OTHOlUGHHe no- 
c to sunn bi m. Ho 3 to My, ccAH Bbipa>KaTb TOAinnHy norAomaiomero 
CAOH He B AHHeHHblX CAHKHUax (cm), a B eAHHHUax px (r/CM 2 , 
mt/cm 2 ), to noTepn 3 neprHH (n, cAeAOBaTCAbiio, noiviomeimo 
6 eTa-H 3 AyHeHHH) 6yAyT npH6AH3HTCAbHO O A : H H a KO B b! M H aah pa3- 
a 1 1 1 1 h hi x BcmecTB. HubiMH cnoBa mh, nomomeHHe Seia-nacTHU 
c AaHHbi.vi 3HaneHiieM E MaKC onpeACAsicTcsi MaccoH BemecTBa, 
n p h x o a si me h c si na 1 cm 2 noBepxnocTH noTAOTHTeAsi. 3ia biam- 

Miina d = px (in— M^cca b r, S— nAomaAb hotaothtca si 

o 

B CM 2 ) naCTO Ha3b!BaCTCSI nOBepXHOCTHOH nJIOTHOCTbK) BemecTBa H 
LUHpOKO npHMCHSieTCSI B npHKAa AHOH HAepHOH cf>H3HKe. MbI y >KC 
C T a A K H B a A H'C b C 3T.HM nO'HSITHCM npH H3yHeHHH CHCT4HK0B paSHbIX 
TiinoB (paSoTa N? 4), TOAiuHna -ctchok KOTopbix Bbipa>KaercH b 
eAHHHUax nOBepXHOCTHOH nAOTHOC TH (mt/cm 2 ), HTO n03B0ASieT HC- 
nocpeACTBeHHo oueHBBaib hx «npo3panHOCTb» no oTHoineHmo k 
A a-HHOMy H3AyMe’HHIO. 

jd,AH HAAIOCTpa UHH yAoScTBa 3T0T0 CnOCOda BbipaHCCHHH TOA- 
lUHHbl norAOTHTeASI VKaJKCM, HTO 6eTa-H3Ay4CHHe paAHO(j)OC(JjOpa 
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no/mocTMo iiorjiomacioi b 020 cm -BoaAyxa, oko.io 8 mm 
BOAbI, 3 MM aj'IIOMHHHJI H 0,75 MM CBHHLia. Ecjih Bbip33H I b > Ka- 
aannbic mauiHiibi aah ;pa3Hbix BemecTB b CAHH'Huax noBepxHocr- 

HOil IVIOTHOCTH d, To MbI IlOJiyMHM. npH6lIH3HTeAbHO oAHy H xy >KC 

BCTHHHHy 780 — 800 Mr/CM 2 , Koxopan h xapaKiepH3ycr m 3 kch- 
Ma.;ibHbiH npo6cr (cm. hii/Kc) Ocia-MacTHU paAiioc^ocipopa b tio 

f)OM BemCCTBC. 


TpcTbHM npoueccoM 
B3 a 1 1 M O AC H C T B H H 6 bl C T p bl X 
3 .JI C KT p O H O B C B C LUC CTB O M 

51 BAHCTCH h e y n p y r o c 
p a C C C H II H C H x H a 
i\ A p a X a T O M OB. npH 

TOpMO>KC!UIH 3ACKTpOIIOB B 

k y j\ oil o b c k o m non c a to m - 

II hi X JIACp B03HHK3CT T3K 
lia:3bIBac\IOC T0pM03H0C 
pCHTTCHOBC KOC H3JIVMCHHC C 
M HKClIMHJlbHOH 3HCprHCH, 
p a b 1 1 o ii m a i< c h m a ji b h o ii 

3IlcpiHH OCTa-qaCTHU. 3th 
iioicp H BHCprilH, Ha3biBac- 
Mbic paAHaUHOHHblMH, IipO- 
nopnHC)najibHi>i KBaApaxy 
aTOMiioro HOMcpa (Z 2 ) bc- 
IUCCTBa, B KOTOpOM ABH- 
>kctcb 6cTa- l iacTHua. FIo- 

3 TO My HHTCHCHBHOCTb TOp- 
M03HOFO H3JI,yMCHHH B TH- 
Hvcawx BemccTBax, nanpn- 
Mcp, b cbhhuc, ropa 3 Ao 
Ooniiinc, mom b jierKHx (b 
B03AyXC hah b a /i iomhhhh) . 

B CBHHUC paAHailHOHHbie 
HOTCpH CpaBHHMbI C HOHH- 
3 a U H OH H bl M H AHLUb npH 



mmiiuxQ nommmm . *"/ m ,? 


Piic. 32. Cxewa oiihrra (iiiu'pxy) n npn- 
Mcpnaji Kpunan nnpjiomenHfl 6cra- i iac rmi 
pa;iHoaKTHBHoro n3orona (bhh3v). 
flynKTHpiian KpiiBasi — sKcriOHeina. 


3IICp T HH X 3 A CKTpOHOB HOpH AKA 10 M 36 , B TO BpCMfl K a K B ALTKHX 
BcmccTBax npn oObiHHbix 3Hcprnnx OcTa-uacum 3 th noTcpn uccy- 


meCTBCHHbl. 

Ocjia6jienHC OeTa-nyuefi npn n p c>xo>kac ii ii h uepea BemecTBo 
o6yCAOBAHBaeTCH BCeMH TpeMH MexaHHSMaMH B3aHMOACHCTBHH, 
OAHaKO HOHH3aUHOHHbie nOTCpH npH 3TOM HMdOT AOMHHHpyiom.ee 


SHaueHue. 
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FlorjiomeHHe 6eTa-qacTim. Ecjih panHoaKTHBHbift npenapar, 
uniycKaiomHH 6eTa-qacTHUbi, ycTaHOBHTb Ha HeKOTopoM paccToa- 
ihih ot cneTHHKa Tefirepa-Mio^epa, a Me>K^y npenapaTo.M h 
CHPTHHKOM IIOMeLUaTb norJlCLUaiOLUHe (|)HJIbTpbI pa3JIHHHOH TOJI- 
I-UHHbl d, To H3MepHH TIpH IIOMOIUH CHeTHHKa COO T B e T C T B y K) m H e 
CKOpOCTH CMCTa N , MOJKHO nOCTpOHTb KpHByiO, CBH3bIBaiOmyiO 
hhcjio qacTHu, npomejuiiHx nepe 3 norjioTHTejib, c tojiiumhoh no- 
r,noTMTejiB. Ha pwc. 32 H3o6pa>KeHa He TpeSyioman noHCHeHHH 
cxeMa onbiTa jyin chhthh kphboh norjiomeHHH Seia-nacTHib 

BHH3y pHC. 32 npHBe.neHa THnHHHan kphbhh norjiomeHHH 6e- 
Ta-H3JiyneHH'H paj^HoaKTHBHoro naoTona — no och hScuhcc otjio- 
>KeHa TOjiuxHHa norjiomeHHH d b mt/cm 2 , no och opnnnaT — cko- 
podb cneia, H3MepeHHan npn /jaHHoft tojiiumhc, N iimh / m - uh . 
SKcnepHMeHTajibHan KpHBan (cnJiomnaH jihhhh na pnc. 32) xo 
poujd coBiiajaei c kphboh, c o o t b e t c tb y io m e h 3KcnoneHUHa./ib- 
I}nJtI ^vhkuhh (nyiiKTHpHaH KpiiBan), b ofijiacm cpe;unix 3Ha‘ic- 
nil f i TOJimilHbl norJlOTHTCJIH. 

I a k h m 06pa30M, k pH Ban no r ji o men h h fleTa-qacTHu c nenpe 
pbJBHbiM CcTa-cneKipoM iipnGji h>kchho mo>kct 6h\ \ i> omicami 
u'ie;iyioiucH 3 mti h p h n ec koh c|)opM yjioii, Hiioima na3biBaeMOH n a- 
i': o n o m ri o r ji o m e h n h: 

N d “N 0 e _ !Jti , (!, 

rae N 0 h N d — ckopocth cqeTa, cooTBCTcrayiomne mho.iv uera-'ia- 
cthu, na.aaioin.HX Ha nor.aoTHTe.ib h npome/uuHX nopoa uero, a 
M KOHCTaHTa, Ha 3 biBaeMan K 03 (J}(J)HUHeHT 0 M norjiomeHHH. 

Ciporo roBopH, b ypaBHeHHH (1 ) bmccto Nj h No cjie^yeT 
6paib cooTBeTCTByKamne ckopocth cneia, ncnpaBjieHHbie na 
MepTBoe BpeMH h (]doh cneTHHKa, KOTopbie mu o6o3HanajiH panee, 
Ka 'K N ri p. X[jih ynpomeHHH 3anncH b ^ajibHefimeM 3Ty BejinnHHy 
6yAeM o6o3HanaTb nepe3 J. Cjie,noBaTejibHO, J — sto «HCTHHHan» 
cKopocTb cneTa — hhcjio ( 3-nacTHu, nonaAaiomHx b chcthhk 
B 1 MHHyTy. 

TaKHM oGpaaoM, 3 a koh norjiomeHHH (1) Sy/jeT HMeTb cjiejmo- 
IUHH BHJX: 

J d = J 0 e _fxd (10 

FIpH oneHb Majibix h Gojibuinx 3HaneHHHx d naGjiionaeTCH 3a- 
MeTHoe OTCTynjieHne ot SKcnoHeHunajibHoro 3aKOHa. Taxan 3a- 
k oh 0 m ep h 0 CTb HMeeT MecTo ajih 6oJibmHHCTBa 6eTa-cneKTpoB. 

Ko3cJ}(f)HuHeHT norjiomeHHH jlx xapaKTepH3yeT norjiomenHe 
6eTa-H3jiyneHHH AaHHoro paaHoaKTHBHoro H30Tona h 33bhcht ot 
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MaKctiMaJibHofi 3neprHH fieia-cneKTpa. Oahbko fioh hthc ko3^4)h- 
uneHta norjiotucHua onpaBAaHo JiHLUb aah HHTepBajia TOJimmi 
nom-OTHTC.il n, B KOTOpOM CnpaBOA-IHR 3 KCnOHOHUHa .1 bHblH 33KOH 

(1) — cm. puc. 32. 

Ecjih TOJimHHa norJioTHTCjiH x Bbipa/Kcna b camHMOTp ax, to 
p BMpa>KacTCB b ofipaTHbix e/iHHiiuax (cm ! ) h HasbiBaeTCH a h- 
H C H H bl M K O 3 (j) f}> H H H C H T O M H O V A O ILl C H H fl. B 3TOM 

c-nyaac kodc^^huhcht p^ MH pa3.nimeH aah bciucctb c pa3Hofi haot- 

HOCTbm p. 

OnbiT noKa3biBaer t mo oiHomemie \i miH k tiaothocth p homth 

MC 3H BHCHT OT IipnpOJUH TIOPAOTMTCA H HOAHMHHa P Mt j cr - 0 Hd 

bwbhotoh. m a c c o b hi m k o *9 tf> r|> n u n e n r o m n o i j \ o ui e 
hub it hmcct p a 3 m e p h oct b [cm 2 /p, cm 2 /mp]. Bbipawaa m’liUHHy 
rmiviomaioiuero caoh d b cam hull ax noBepxHOCTHoii nAOTHOCTH 
|r/cM 2 . m p/cm 2 ], Mbi xapaKTepH3yeM 33Koh nomomeHHH (1) npn 
noMomn p, Macc . 3HaMemiH p Macc HHOr ^ a yKa3biB3K)TCfl b Ta6jiH- 
uax H 30 T 0 I 10 B, OAHano A^HHbie pasHbix aBTOpoB He BcePAa COB- 
naAaioT, mto cBH3ano c pa3AHHHeM b reoMeTpnaecKHx h Apyrwx 
yc.TOBHHX onbiTa, BAHHiomHX Ha XOA norjiomeHHfl. 

C ko 3 (j^ 4 > h n h c h tom norAomcHtm |i cBBaana Apyran xapaKTe- 
pucTiiKa 6eTa-cnoKTpa — TOJiiUMHa no.noBHHHoro norjiomeHufl 
d» ,, Koiopan o n p c ac a h otc h khk mnmHHa, ocAafiAHKHuan baboc 
H HTCHCHB.H OCT b HaaaAbHOPO IIOTOKa fiCTH-MaCTHU. 

Flo anaAorHH c ncpHOAOM nojiypacnaAa T> , (cm. pafioTy JVj8) 

BCAHMHHa CJIOB HOJIOBHHHOrO nOTJIOlUCHHH d ■/., COOT B OT C T B y C T 
aficuHCCC, up h KOTOpOH opAHHaTa (cKOpocTb cm era) yMeHbmacT- 
ca baboo. 3Haa TOjimHHy nojiynorjiomeHHH d» /a ir/cM 2 , mp/cm 2 ], 
MO>KHO paCCMHTaTb 3 HaM 0 HH 0 MaCCOBOTO K 03 (t)Cj)HU.HCHTa HOrJlO' 
moHHB : 

cm 2 In 2 0,693 (0 . 

[l r J “ d- d •/ U) 

J 0,693 

n, H3o6opor, d' ;( — - • 

\ l 

XoAUUiUa CAOH nOAOBHHHOTO norAOLUeHHB d< (J , T3K >K0 KBK H KO- 
3(j}4)HUHeHT nomomeHHB jli, 3aBHCHi ot snepPHH 6eTa-cneKTp a. 
Ha pHC. 33 npHBeAeHa 3 Ta 3aBHCHMOCTb. no och aficuwcc otjio- 
>koh a MaKCHMaAbHan SHepran E M b M36, no och opAHnaT d>;., 
B mt/cm 2 . OnpeAOAHB Ha onbiTe TOAiiiHHy $HAbTpa, CHH>Kaiomero 
CKOpOCTb CMGTa BABOO — d<; 3 , H nOAb3yHCb yi<a3aHHb!M rpa4>HKOM, 
MO>KHO H3HTH M aKCHMAAbHy K) 3HCpTHK) 6CTa-H3JiyMeHHH HCCJIC- 
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;l\(’MOI() IKJOIOIIt'i; !!, IlilOOOpOT, /VUI liNBl CTHOIO |m;UIO.I130TOIUI NO 
31Icl l K‘JIH K) b M HciXOitMT TOJIlUHHy C7IOH BCMIU'CTBO, OCJia6.7IHIOIimO 

b/Iboc hhtc'Hchbi-ioctij 6eTa-H3Jiy wen n si. 

B Tafi.Ti-mo 2 (cip. 32 ) ziaiibi snanemm p h d « . Jinn iicKOTOpiwx 
pa/iHOdKi HBiibix H3oionoB, HcnycKaioiunx 6cTti-H3Jiy*icnHc. Hanpn- 
mc p, io./i mini a no;ioBHHHoro noivioiuoini'i j\,nsi C 11 cociaBJiacr 2,7 
mi/cm-. Otcioab cvicAyeT, mo con cjjjo^a ropuoBoro c nor anna 
IJMCCT TOv’imUHy GoJlblllC 2,7 TO B CWCTNHK npoiIHKHCT MO 

nec iKvioBHii b( firra-wacTHu pa;ii!oyr./icpo;ui, na/iaiomux na ivmo- 

; UIH()C OKOJIIKO. 1 1 03 TO MV ,VIH H30TOFIOB, .HCIiyCKaiOIUHX MHTKOO 

6cTa-n3.nyqcHHc (S ;i5 , C 14 h ^p.) 

CJICAyCT IlpH MCHflTb Top nob Lie CHCT- 
MIIKII c TOJIlUHIIOli OKIia » 1 — 2 

mi’/cmI 

Xora ^KCMOIICUIUiaJIbHblH 33 KOH 
norJioiucHHji (T) cnpaBOA^iHB b 
orpaiiHMCMiHofi oCjiacTH (pwc. 32) 
to.miuhh, bcc >kc j{j \ h onwTUoro 
OnpcVU^CHHH n H MOJKII0 BOO 

!10/!Ii30BaTbCn 9TOH 33 BHCHMOCTbK). 
llOMCLUcUl IICIIOCpC/lCTBCHHO IICp '.l 
OKOLNKOM CqCTNHKa IlOrVIOTHTCVl b 

(nanpHMep, jihctomkh 3JII0mhhhc- 
■boh (j)OJibrH) B03pacTaionxcH toji- 
lUHHbi, riojiynaiOT HaMajibHbiH yna- 
CTOK KpHBOH nOrjIOLUCHHjI. 3 - 
>KC B OTCVTCTBHC '^H.JIbTpa MHCTb 

6cTa-nsjiyqcHHH noivioinacTCH b 
OKouiKe cqeTqHKa h b fB03^yxe — 
no3TOMy OTKjioHcnwe HanajibHoro 
yqacTKa KpuBoii ot 3KcnoHeHTbi 
OfiblMHo yCK0.7Ib3aeT OT HaOjUO/ia- 
TCV,H * 11 ,,C P BbIC 3 K C II C p ’H M C H T a JI b H bl 0 TOMKH y>KC y^OBJICTBOpH- 
TC./I bHO JlO/KarCH Ha SKCnoiICHUHa. Ibnyio KpHByiO. H3MCpCHHH 
-hho oh exoho NioodoMO BMOU ‘don xoi otf iKtroaodu 
3HT-CH b 8 10 pa3, nocjie nero o6bmno HaciynaeT otkjiohchhc ot 

JKCIlOHCHTbl B CIOpOHy OCH 30CUHCC. FloJiy qCHHble pC3yjJbT3TbI 
,yAo6HO H3o6pa3HTb rpacJ)nqecKii b no.JiyjiorapH({)MHqccKOM Mac- 
ana 6c, OTKjia^biBaa no ropH30Hia«7ibHOH och TOJimnny norjioTH- 
tcyih d (mt/cm 2 ), a no BepTHKajibHoft — jiorapHtj)M cKopocTH cneTa, 
HcnpaBjieHHoft Ha MepTBoe BpeM5i 11 (Jjoh cqeTHHKa — lgj. B t3kom 
M acuiTafie ZJin npocToro fieTa-cncKTpa Aoji>KHa nojiywHTbcn jih- 
HHH, 6jIH3Kafl K npHMOfi. IlpHMCpH bIH rpa(j)HK K'pliaofi norJIOlUC' 
2S 



Pile. 

III.T 

d>/., 


3 Em M 33 


33 . 3 aBMCHMOCTb TOJHUM- 
ntviOBHHnoro nor.'iomenHH 
OT MflKCHMaNbUOli BIICpPHH 
P-cneKTpa 
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ii H h b iiojiyjiorapucjjMHMCCKOM MacniTaCc H3ofipa*cn na pnc. 31. 
B 3 HB juoGi.io ;ibc tomkh na cpea icm yqaciKC nocT.pocn.non npa- 
MOH, MOJKHO OIipeAe^HTb K03(|)(j)lIUHeHT T10r.TOIHCH.HH p nan Tan- 

mic yrjia nai<jiona npnMofl no cbopMVJie: 


ii = 2,3 


igji — igj 2 r cm 2 ' 
d 2 — dj L Mr 


(4) 


a 3 ait‘M h to ji runny nojiynorjiomeiimi d>,„ — no coothoiiichhio (3). 

/UlH pa3JIHHHb!X 6CTa-aKTHBHbIX H30TOnOB npHMbie, nojiyncu- 
nine b nojiyjiorapiic|jMMUceKOM Macnuafie, hmciot pa3Hbiii Hawion 
(paaiibiii p). Ecjih pernerpnpycTCH CeTa-H3Jiy>ienHe cmcch AByx 


7 ?;■ 7 



iiMuim nmougm 


Pnc. 'M. ^KcncpiiMC’nTa.ibiiwfi rpa<J)HK ocviao- 
f)CTa-n:3.’iy i !C!i:i>i, nocTpocimuii b no.'iy- 
;iorapn4)MH i iecKo.vi Macnrrafie. No BepiHKa.i;i 
;i. r iR [laivifl/uioc'ni naiiu ;lhc m.iaKbi 
IgJ n J. 


])a;uioH:u)TonoB, to hmcct mccto c*.t o>kh n 51 KpMBasi, fliia/iorHnnafl 
rpai|)M<y, naodpa/KonnoMy na pnc. 30 (cm. pafioTv Ns 8). Anajnia 
Taxon KpHBoii norJioiueiiHH h paaflCJicime komiiohcht mchcc 
onpaB/uinbi, mom b anajioriiMHOM CJiynac ajih ncpno.TOB noJiypac- 
na;ra; imoivia othm iipncMOM nee >Ke noJibriyiOTCH, ccjin Got.t- 
ciu KTpbi paAHonaoTonoB pc3KO orJiiniaioTesi no sneprnn. 

CjicayoT cine pa:! iioAMepxiiyTb, mto 3ai<on norjiomeumi (H) 
JIBJIHCTCH JI II LI M) BCCbMfl I'pyOblM IipH6jIH>l<eHIieM, a xpH’BaH nor. IO- 
meHHH, nocrpocHHan b n o ji y ji o r a p h<J) m h m ec kh x KoopniinaTax, 

B HHTCp.BaJIO OOJ1I.IIIHX TOJIIU.HH PC3KO OT KJI OH H CT C H 0T lipHMOH 
BIIH3. Ha pnc. 35 3TO otkjioiiciihc noKa3ano nymmipHon xpnBoii. 
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KOTOpan noJiyqaeTCH iiocjic BbiHHTaHHH (j)OHa H3 o 6 lugh cKopocni 
chcth. CnjioumaH KpHBan Ha pile. 35 nocTpoena ge 3 yqeTa no- 
npaBKH Ha (J)oh. OrKJiOHeHHe ot 3KcnoHeHTbi b ogjiacTM Majibix 
tojiiuhh Oojiee tohkhh scpcpeKT h ero mo>kho ogHapy>KHTb, jiHiiib 
npHMGHHH C4CTMHKH C OCOgo TOHKHM OKOUJKOM, CHGTHHKH «ge 3 OK- 
na», paSoTaiolUHe b npoTOHHOM pe>KHMe (cm. pagoTy No 12) h 
4^-cqeTHHKH (cm. pagoTy JsJb 13). 

Abtopom B BH0$.H3HqecK0H JiagopaTopHH TCXA B 1955 may 
SblJIH CHHTbl KpHBbie nOrJIOLUCHHH geTa-H 3 JiyqeHHfl C 14 , S 35 , Ca 45 f 

Tl 204 h Ap. H30TonoB, npHneM npHMe- 
HHeMbie CHCTmiKH n03BOJIHJlH AOBC- 
cth HanajibHbiH yqacxoK kphboh no- 

TJIOmeHHH £0 3HaaeHHH 3(})(f)eKTHB- 
HOH TOJimHHM d 9 w =0,38 Mr/CM 2 
(3(J)(J)eKTHBHaH TOJTIUHHa yHHTbl- 

BaeT TejiecHbift yroji, b kotophh 
H anpaBJieHo 6eia-H3Jiy4eHHe, pem- 
CTpHpyeMOe CHeTHHKOM). ToHKa, 
OTBeqaiomaa nyjieBOH tojiluhhc no- 
nioiuajomero BemecTBa, Sbijia no- 
JiyneHa npw noMomn 4*-cqeTHHKa 

c BHyTpeHHHM BBeACHHeM o6pa3ua. 
Ha pnc. 36 npcACTaB^eHa KpHBan 
nurjioiuenHH (npoxo>KAeHH5i) geTa- 
M3JiyqeHHH C 14 , nojiyqeHHafl npa 
noM-omn stoh MexoAHKH. Hanajib- 
huh ynacTOK kphboh noniomeHHfl 
(cruouiHaH jihhhh), nocipoeHHOH 
b nojiyjiorapHc})MHHecKOM Macuua- 
6e, 3a mctho otkjiohhctch b b e p x ot npflMOH (nyHKTHpHan jih- 
hhh), cooTBeTCTByioiueH SKcnoHeHUHajibHOH 33BHCHMOCTH. 3 tot 
( J ) aKT HMeeT 6 oji bujoe 3HaqeHHe npn onpcAejieHHH agcoJUOTHoii 
aKTHBHocTH npw homoiuh TopuoBoro cHeTWMKa (cm. p agoTy JMo 1 3) f 
Tax K3K nojiyqeHHbie AaHHue cBHAeTejibCTByiOT o tom, hto noTe- 
p\o gexa wacTHu b B03Ayxe h okoihkc cneTMHKa Htvib3H noji- 
HOCTbio yqecTb, noJib3yHCb 3KcnoHeHUHajibHbiM 3ai<0H0M- AHajio- 
rHHHbie KpHBbie gblJIH IlOJiyHCHbl H RJlfl. APVTHX H 30 TOHOB. MeTO- 
iUiKa h pe3yjibxaTbi 3toh pagoru onygjiHKOBaHbi [2], 

riocKOJibKy KpHBan noiviome-HHH b noayjiorapHtj)MH4ecKOM 
MacuiTage, Boogme roBopa, He npHMOJiHHefiHa, mnmHHa cjioh 
nojiOBHHKoro norjiomeHHH dy 3 pa3JiH4Ha Ha pa3HOH iyiy6HHe no- 
rjioxHTejia. 3 to othochtch h k p. TeM ;He MeHee Bcer^a HMeexcn 
HHTepBaji TOJimHH (npngjiH3HTeJibHo 0,05 R M <d<0,35 R M ), Ha 
30 


I j hc. 35. I loJiyaorapntfiMHtiecKaH 
KpHBan ocaa 0 ;ieHHH 6 eTa-H 3 .ny- 
MGHHH B 3 JIIOMHHHH. CrblOLlIHaH 
KpHB3H IIOCTpoeHa CKOpOCTH 

cmct a N 6e3 BhmuraHHH cpona . 
riyHKTHpnaH KpHBaa (P) — /ijui 
iicnpaBJienHOH ckopocth c i ieTa .1. 
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kotopom n 0 JiYJiorapHc{)MHqecKaH KpHBan noniomeHHH npeACTaB- 
jimc't npjiMyio jiHHHio, i ito ziaei B03MO>KHOCTb onpeAeJiHTb \X H 
d. /o cnocof)o\i, paccMOTpeHHbiM BbiLue (<|>apMyjia 4). 

B y n p a>K h e h hh x 1 h 2 HacToameft paGoibi sthm MeionoM 

H3y<iaeTC5i norJiomeHHe SeTa-Hajiy^eHHH P 32 n S 35 . 



Phc. 36. Kpnean ocjia6;ieHHH 6eia-H3- 
C 14 b o6,iacTH MaJibix toji- 
iuhh nor.iomaioiaero BemecTBa. SKcne- 
pHMeHTaJibHbie tomkh: a — B03AYX H 

C.THD^HHbie nomOTHTeJIH (TOpUOBblfi 
cmcthhk) ; 6 — re/urii h caioAHHbie nu- 

r.TOTHTCJlH (npOTOHHblH CHCTHHK, C OT- 
Kp biTUM okhom); b — rcJiHH 6e3 no* 
r-iOTHTe^eft; 2 — ^-CHeTmiK, 


Otmythm thk/kc, iito iia3BciH mc «KpHB3H noiyrotneHH5i», qaCTO 
iirrpi'MaiomeccM b .niTepaType, He cobcpm tomho OTpa>KaeT cym- 
ik K ii, ncejuuyeMofj 3a buch mocth , tbk khk mli HMeeM Ae.no He 
(* HOIVIOIIUMI Hbl.M, a C lipOHH K H IOIH.HM HSJiyHCMlHCM. IIoSTOMy Hpa- 
BUJii.iit'o Ghuio Gbi roBopiiTb o KpuBbix npoxo>K;iemni h;ui k p h - 
h hi x o c :\ a () j \ e 11 n n, ynuThmafl, mto nocvie;uinii TopMim no;!* 
pa3y\iraaeT n -j(}>iJ)eKTbi ynpyroro pacceamiH. 

ai 
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T a f> ji ii ii a 2 


XapaKTepHCTIlKM GeTa-H3Jiy4eHMfl HeKOTOpbIX paAHOaKTHBHbIX H30T0I10B 


Chmboji 

H30Tona 

riepHOA 

nojiypacnnAa 

Ti, 

i a 

K 

Ctf 

S 

j3 

j 3 g. 
i 3S£§ 

£ QJ *5 

! x a, e 

C53 CU U £ 

| S S aa-tU 

Tojiimma 
nojiyiiorjio- 
lueniui d j ^ , 
Mr /cm 2 

Kost])# mah- 
out nor^o- 

meHHJi m, 
CM 2 / MP 

MaKCHMOJIb- 
Hbin npofier 
b BemecT- 
bc R m , 
mt/cm 2 

iM» 

1 

12.4,. I 

0,018 

0,28 

! 

1 

0,62 

oC H 

5720.,, 

0, 155 

2,7 

0,26 

20 

iiN;i- m 

15,1., 

1,30 

78 

; o,oo!) 

600 

i 3 P 32 

14,3.,, 

1,708 

115 

0,000 

1 780 

ioS 35 

87, u 

0,169 

3,0 

0,23 

1 21 

ait.si 45 

I03„ 

0,254 

5,5 

0,126 

57 

i7Cn f, ° 

5,3, 

0,306 

7,3 

0,095 

80 

3 «Sr 89 

54, 5* ! 

1,46 

81 

0,0085 

GOO 

a.sSr 9 " 

- 28,, 

0,61 

22 

— 

180 

y.V 90 

2,54., 

2,27 

150 

— 

1100 

74W ISS 

73,2;, 

0,43 

11 

0,063 

120 

s.TI 201 

i 

2,7,- 

0,765 

30 

0,023 

280 


/J,a HHbie, upHBCACHHbie b ja6jmi\e 2 , Hejib3B paccMaTpHBaTb 
Kai< oKOBMaTevibHbie h ciporo onpeAeAeHHbie. /Ja^e 3HaneHHH ne- 
Phoaob nojiypacnazia T v a jxjw HeKOTopbix H30TonoB (Sr 90 , Tl 204 
h Ap.) AO chx nop tohho He ycTaHOBjieHbi [ 3 ]. Hto Kacaeicn ko- 

3 (J) tj ) H U H e H T O B norJIOIUCHHH P H TOAIIJHH BOA V nOFAOLUeHHH d «/,, TO 
yKaaaiiHbie 3HaneHHH cAeAyeT cHHTaTb BecbMa o t h o c h t e a b h bi m h 
b CHAy ynoMHHyrbix Bbiuie npHBHii, KOTopbie cBnaaiibi c ycAOBHn- 
MH 3KCnepHMeiITa. rioSTOMy, ceAH B03HHl<aeT HCoSxOAHMOCTb 
onpoAcvieHHH sthx napaMeTpOB 6cTani3AyqeHHH, cAeAyer otaotb 
npeAnoMTeiiHe npaMo.viy 3 kc n e p h m en t y b abhhwx KQHKpCTHbix yc- 
AOBHHX, HMe5T B BHAy, l lTO TafiAHMHbie 3Ha i ieHHH MOryx CAy>KHTb 
AHIilb AAH o p h e h t h p o b k h . 

Xlaniibie no m a kch m a a i> h bi m npo6eraM R M 6oAee aocxobcphm, 
OAH3KO H B 3T0M CAynae OIIJHGKa MO>KeT 6bITb 3H a 4 HTe A b H OH. 
3 n aneHHH m a kch m 3a bhoh sneprHH E M o6bin.HO HaxoAnien no mbk- 
chm a a bHMM npoCeraw R M ripw noMoiun 3MnHpnnecKHx c})opMyA 
32 
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(CM. HH/KC) < TOMHOCTb KOTOpbIX He Jiynilie 5%. B C3H3H C 3THM 

ciseaeHHH o MaivCHMajibHbix snepmHx 6exa-H3AyneHHH paAH0H30- 
TonoB, coofimaeMbie b jwxepaType, HepeAKO pacxoAnxcn. 

AonojiHHTe,abHo ,yKa>KeM 3 m n h p h 4 ecKH naHAeHHyio saBncn- 


MOCTb MeJKAy MSCCOBblM KO 3 (|) ij) HUH eH TO M OOrAOLUeHIIH \A 


h m a k c h m a a b h o i { aneprKeH 6exa-cnei<xpa E M (Mae): 


jll = 22 • E ~ 1,33 npn E :vl > 0,5 M38 (5) 


Bcc cKa3aHHoe Bbime cnpaBeAAHBo h aaji noanxpoHOB. Hbao 
aaMCTHTb, mto nponHKaiomafl cnocodHOCTb ii03nxp0H0B necKOJib- 
ko 0 TjiH i iaeTC 5 i or npoHHKajomen criocoftnocxn 3JieKxpoHOB xa- 
KOH >K0 3HCp TH H H3-33 XOl'O, l IXO OHM DO-pa3HOMy paCCeHBaiOTCH 
n p H II p O X 0 >K AC H Hil MO pc* 3 3 A 0 K T p O H H y IO oCOJIOMK,y aTOMOB CpeAbl. 
Oahsko paajiHHHe ne 51 b/i h ex c n oco6o cymeciBeHHbiM. 

monpaExa na norjiomeHne. H3ynan cBonciBa 6exa-H3Jiy4eKHH 
h b 3 a h m o Ae {i c tb n e 6exa-nacxnu c bciucctbom, Mbi lie Ao;i>KHbi 3a- 
6bIBaTb t l ITO OCHOBHOH 3ajia i l0\i p aAHOMexpHH HBJIfleXCfl H3Mepe- 
Hiie aKXHBHOCxii paAHoaKXHBH bix npenapaxos. Hxien nepeA co6ofl 
3iy ue.ib, paccMoxpHM KaK BAHHex norvromeHKe dexa-nacxHU 
b BCLuecxBe na pe3yjibxaxbi M3 MepeHHn aKXHRHOcxH npH noMomii 
raaopaapBAHbix cnexnnKOB. 

B oiiHcamm paGoxbi N« (3 (cm. PaAHOMeipiui, u. I) yKaabisa- 
Aocb, uxo npn ji k) G bi x H3McpenH hx co c^gxmhkumh cymecxBeHHoe 
BAIIJIHIiC OKiKibiBaiOT ACCHXb ijiaKTOpOB; HGKOTOpbie H3 HHX SblJIH 
paccMorpeiibi b coorBexcxByioiUHX padorax. /tencTBHe mecxoro 
<|)aKTOpa — iioiviomcHHH fiexa-MBAy Henna n B03Ayxe n ctchkc cnex- 
iniKa mojkct Cbm, ynxeHO nyxeM BBeAenna b pe3yjibxaibi rmiepe- 
hhh nonpaBKH na nonnomeunc, ecjin npnHaxb, nxo aah npocxoro 
Oexa-cneKxpa noryiomeHiie iipohcxoaht no SKcnoneHUHajibHOMy 
saKOHy (T). 

Ta-KHM o6pa30M, nonpaBKa na noiYiomenne onpeAeJiaexca no 
pbopMy-ne: 



( 6 ) 


3Aecb J h Jo perncxpripyeMan h kckomsh cKopocxn cnexa, nc- 
iipaBJienHbie na MepTBoe BpcMH h c})ok. B TOJimnny z bxoaht bh* 
pa^eHHbie b eAHnnuax noBepxHoexHofi iijioxhocth xoJimuHa cjioh 
B 03Ayxa d B03A MCJKAy npenapaxoM n okhom cnexnHKa n TOJimHHa 
oKHa (cxchkh) cnexnnKa d^ T . CxeAOBaxejibno, 



( 7 ) 


3 
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OSblHHO TOJIlUHHa CAIOAbl TOpUOBOTG C4eT4HKa HAH KflTOAfl UH- 
JiHHApnqecKoro cneTHHKa yKa3biBaioTCfl b nacnopie cneTHHKa He- 
I10CpeACTB6HKO B MaCCOBbIX eAHHHUax (HanpHMep, AAH C4eT4HK0B 
T- 25 -EOJI d CT = 1 — 2 Mr/cM 2 ). HosTOMy, aj ih onpeAejieHHa z He- 
oCxoahmo jiHiiib H3MepHTb paccTOHHHe npenapaTa ot cneTHHKa, 

~ < -^bo3,h ~ r ^cx (7 ) 

(FIjIOTHOCTb B03Ayxa Iipji HOpMaJIbHhlX yCAOBHHX P B 03A^ 
— 1,29 Mr/cM 3 ). 

Ciporo roBopa, bmccto z cneAyeT 6paTb z 3 ^ — 3 (})(j)eKTHB- 
h y jo t o ji m h h y cyMMapHoro norjiomaiomero caoh, KOTopaa 
VHHTbiBaer, hto 6eTa-4acTHu,bi nonaAaiOT b cneTHHK noA pa3AH4- 
HblMH yr^aMH H, CJieAOBaTeJIbHO, IipOXOAHT CAOH HOrAOTHTeAH, 
SojibiuHe ero TOAuuiHbi z. j\jin AAHHHoro UHJiHHApHHecKoro cneT- 
HHKa S^^eKTHBHan TOAIUHHa B OOblHHblX yCJIOBHHX HSMepeHHH 
npHMepHO paBHa z 9 $$ = 2 z; b cAynae TopuoBoro cneTHHKa 
Zaii)# 3aBHCHT ot oTHocHTGJibHoro TejiecHoro yrAa — reoMeipHHe- 
ckoto (J)aKTopa rj (cm. pafioTy Ng 6) h B03pacTaeT c yBeAHneHH- 
0M T). TadJIHUa 3 HAAlOCTpHpyeT 3aBHCHMOCTb 3(j)(|)eKTHBH0H TOA- 
niHHbi norjiomaiomero -cjioh ot reoMeTpHnecKoro (paKTopa npn 

H3MepeHHHX Ha TOp 11,0 BOM CHeTHHKC. 

T a 6 ji h u a 3 


3aBHCHMOCTb OTHOiueHHfl — z ~ ot reoMetpHqecKoro (J)aKTOpa r) (cm. [1] dp. 85) 


PeOMeTpHMeCKHft c})aKTOp T) 

j 

i 2 

0,05 

1.05 

0,1 

U2 

0,15 

1,18 

0,2 

1,27 

0,25 

i 

r,37 


MTax. ajih onpeAeAeHHH nonpaBKH na norjiomeHHe HeoSxoAH- 
mo HafiTH z no cjjopMyjiaM (7) hah (7'); 3 a tom, noAb3yncb Ta6- 
AHU6H 3 HAH rpa(j>HK0M B KHHre [I] na cTp. 85, onpeAeAHTb z B $$ h 
noACTaBHib ero 3HaneHHe b (fiopMyAy: 

K a0Tll = * “'*««*•** (8) 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 

K'03$c{)HUHeHT nOIVIOmeHHfl U Marc . HaxOAHTCH H3 TatiJlUlX HAH 
onpeAejiaeTCH SKcnepHMeHTajibHo no kphboh norjiomeHHH. 

Lcah BMecTo p Macc noJib30Barbcn 3Ha^eHHeM TOJimHHbi no- 
jioBHHHoro norAomeHHH dv 8 , to ^opMyjia (8) npHHHMaeT cAe- 

AyiomHft bha: 

i 

K nor;i~"T^ = ^ dl/ » (9) 

J o 

floCKOA bKV 3KCTI0HeHUHajlbHbIH 33KOH norAOLUeHHH BbinOJIHHeTCH 

He tohho (a rjih CA0>KHbix 6eTa-cneKTpoB oh cosceM ne co 6 a io- 
AaeTcn), nonpaBKy Ha norAomeHHe HHorAa onpeAeAHiOT onbiTHbiM 
nyTeM. JXjih 3Toro CHHMaiOT HecKOAbKo ToneK kphboh norAome- 
hhh (HanaAbHbiH ynacTOK) h ctpoht b noAyAorapH(J)MHHecKOM 
MacuiTa6e rpacj)HK, KaK noKa3aHo Ha pnc. 34. 3aieM na och a6c- 
UHCC BAeBO 0 T HanaAa KOOpAHHax OTKAaAHIBaiOT B Bbl6paHHOM 
MacniTa6e BeAHHHHy h nepe3 3Ty Tonxy npoBOAHT npHMyio, 

napaAAeAbHyio och opAHHaT. IlocAe sroro noAyAorapncjniHHe- 
cnyio KpHByio norAomeHHH 3KCTpanoAHp ( yiOT (npoAOAJKaioT) ao 
nepeceneHHH c nocTpoeHHon npHMoft. Tonna, noAvneHHaH Ha ho- 
boh och opAHHai, h 6yAeT OTBenaTb Aorapn^My hcthhhoh CKopo- 
cth cneia, lg J 0 . Kos^huhcht K n or ji onpeAeAneTCH KaK OTHOine- 
HHe cKopocTH cneTa 6e3 AonoAHHTeAbHbix norAOTHTeAeft J z 
k 3KCTpanoAHpoBaHHOMy 3HaneHHK) CKopocTH cneia npH HyAeBofl 
TOAmHHe norAOTHTeAH Jo: 


Kan yKa3biBaA0Cb Bbirne (cm. pnc. 36), TaKoft cnocoS 3KCTpa- 
hoahuhh He BcerAa onpaBASH (oco6enHo aah mhtkhx 6eia-H3- 
AyneHHH), h6o xoa kphboh norAomeHHa b oneHb tohkhx nepBbix 

CAOHX norAOTHTeAH M0>KeT CymeCTBeHHO OTAHHHTbCH OT ee ABAb- 

Heftuiero xoAa. 

n P H OTHOCHTeAbHbIX H3MepCHHHX aKTHBHOCTH, KOTAH Cp3BHH- 
BaiOTCH CKOpOCTH CHeTa CepHH o6pa3UOB, COAep^CamHX OAHH h 
tot me H30Ton, nonpaBKy na norAomeHHe b B03Ayxe h CTeHKe 
cHeTHHKa cAeAyeT BBOAHTb AHiub b CAynae, ecAH HapymaeTCH 
CTaHAapTH3aUHH yCAOBHH H3MepeHHH (MeHHeTCH pacCTOHHHe, 
TeAecHbifl yroA h t. n.). OAHaKo, ecAH pe3yAbTaTbi H3MepeHHH 
xapaKTepH3yK)T, HanpuMep, cTeneHb nocTynAeHHH paAH 0 H 30 T 0 na 
b tot hah Apyrofl opraH pacTeHHH hah >KHBOTHoro, to aah npa- 
BHAbHOH HHTepnpeTaUHH AaHHbIX CAeAyeT 06H3aTeAbH0 EBeCTH 
nonpaBKy Ha norAomeHHe, ocoSeHHo b cAynae matkoto 6eTa-H3- 
AyneHHH (C 14 , S 35 , Ca 45 h ap*)- 

3 $ 
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Pfpn aficocnonihix imitMjeiiHHx uoripaBKa hh noiviomeHHc sb- 
jiaeTca oahoh hs nanOo/iee cymecxBeiiHhix nonpaeoK, 

n p h h a ^ ji ejRHOCTH: 

1. VcTanoBKa T«na B-2, cexyanoMep. 

2. TopuoBbiA cqemHK T^d-bOJi b cbiihuobum aomhkc. 

3. Pa AHoaKTUB'H hi * a npenapaibi: P 32 Ha cjiioxc, S 35 (C 14 ) h;j cvncue, 'iTa • 
JlOH U238. 

4. Hafiop a. 7 JK).viuHHeBbix norJio'niTeJiefi — 10 nn. 

5. Ha Cop utoajiHux n.jiacTiiHOK Tojimnnoft ot 2 ao 12 Mr / cm 2 . 

C). Miu/xiiMeipOBaH 6ywara, TaGjumu JiorapHtpMOB, Ta6jiHuu cpVHKunn c x 
h e ~ x . 


V npaycnemie 1 

CHHTHe KpHBOH norjiomeHHfl 6eTa-H3jiyqeHHH H3orona P 3 - 
b ajiiOMHHMM. OnpeAejieHMe p M]CC h d /( . 

riopH^OK BhUlOJIHeHMH y lip cl>ivHC‘HHM CJieAy K)LU,MH. 

riocjie bkjuomchhh, liporpeBa h npoBcpKii pauoxu ycT bhobkh 
B- 2 H3MepHK)T, Kai< Bcer^a, sxajion h (J)oh. Ogh JKCViaxeJibHO hs- 
MepHTb B TeMCHHe 10 MHHyT. Pc3ydbTaTbI H3Mept l HHH (jxnia 3ann- 
cbiBaiOT cBepxy xafijmubi 4. OoMemaiox npcnapaxP fi - (i-ia ccnoAe) 
Ha xaxyio no3HijiiK) axa^KepKH (cxojiKKa) nxcow CKopocTb cnexa 
cocTaBjiHJia 6000 — 8000 umu/mmu. FIpw cootbctc t b y > o m e m Bbifiope 
aKTHBHOCTH npenapaxa p e k g m e h jx y e t c h xm K yio CKopocTb cnexa 
nojiynaTb c 6 -h lio3Huhh. H3Mepmox CKopocib cm era b oTeyxcxBmi 
a JI K) M 11H HCBblX IlOrJIOTHXeJieH JiepeA OKGlii KOM CMCXMHKa. IloCJU' 
3Toro, noMemaa a ./no m h h h c b m c njiaciHUKii (cRanajia o;uiy, 3axe\i 
a, Be II T. JX.) Ha 2-K) nOSHUHIO CTOJIHKa, H3MCp5UOT CCOXBtTCTByK)- 
LUiie CKOpociH caexa N^. Tojuumia ksjkaoh ruiacxHHKH a «n io m h h h a 
b 3xo m yiipaacHCHHii cocraBJiaex 26 mtVcm 2 . Ecjih TociiuHna iuia- 
CXHHKH d (B e^HHHUaX IIOBepXHCCXHOfl MOXHOCTH) HCH3BeCXHa, 
xo ee oripeAejimox kbk nacxHoe ox hc-jichuh Maccbi njiacxHHKH Ha 

ee njiouxaAb, d== g. Oribix saKaHMiiBaiox, KorAa na 2-h ho3huhh 

Ha6epexc5i 10 aji io m h h h e b bix njiacxHHOK, x. e. 6v/xex HcnoJibao- 
bbh Becb Hafiop norjioxHxeJiefi. 

BpeMH ox^e,xbHbix H3MepeHHH cjieayeT Bbifinpaxb c xaKHM 
pacMexoM, mxo6h npH Ka>K£OM H3MepeHHH perHcxpnpoBajiocb hc 
M enee 2500 HMnyjibcoB. 3xo ofiecnennx xomhoctb noKa3aHnft hc 
xyKe 2% (cm. pafioxy JSTs 7). Pesyjibxaxbi sanocax b xaOjinuy 4 
no xoav BbinojiHCiiHH ynpa>KHeHHH. OonpaBKa Ha McpTBoe BpeMH 
BBOAHTC5? no xaOjinue nonpaBOK hjih no cooxBexcxBvioinen (J)op- 
Myjie (cm. pafioxv Nq 5). 
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Ho a h m m Tao/iHu;/: -1 cipc.^n rpatjDiiK, •oTKTia.TXbiBa h no ropH- 
30HTa,7IbH0H OCH BCJIHMIiHy d, a IIO BepTHKaJIbHOH— lgJ (pHC. 34). 
Flo rpa(j)HK,v onpcAejiaiOT MaccoBbifi K03(|)(J)HUHeHT noivioweHHH 
ji Macc nan vivioboh K03t})<J).HmieHT nojiyMeHHofl iipHMOii (cm. <J>op- 
\iy.;iv (4). fo;imHHa nojioBHHHoro noiviomcinia el./, ttaxoAHTca M3 
COOTHOLUCHHH (3). 

ynpaxcHettue 2 

Chuthc KpuroS norjioiMeKHfl 6eTa-n3jiyueHHH S 3;i (mjih C u ) 
b cjriOAe npH noMomH Topuonoro cueTMHKa 

/X,ih HsoionoB. HcnycKaiomax MHi’K.oe 6eTa-H3JiyHeHHe, yAo6- 
nee chum aTb k[) h B y 'o nomomeHHH npn noMomH tohkhx cjiioah- 
liblX njiaCTHHOK. 

Ilpe>K7ic mcm npHCTynHTb k Bbino.aneHHK) ynpa>KHeHHfl, CHOBa 
HSMcpaior c|)oh b Teuenne 10 MHnyT. HccJiea,yeMbiH npenapar 
ycTai'iaBJinBaioT na 4—6 nosimmo, AofiHBancb cKopocTH cueTa^ 
6000 iiMti/MUH. nepBoe H3\?.epeimc nposoAHT 6e3 c.-iioahhhx 
(Jj'H.ibTpoB. 3aTeM noouepeAHo na 1 - io ncaaiuno cmniKa noMC- 
maiOT cvnoABHbic nnacTKHKn. noc.icAOBarc.ibno yseAHUHBaH hx 
ro.imHHy (To.imHHa yieasana na k3>kaoh iuiacTiniKe). IloJiyuaioT 
HpHMCpHO 7—8 SKCnepHMeHTa.lbHHX TOUCH npH TO.llUHHe C.lHDAbl 
OT 2 AO 12 mt/cm 2 . Ecah b Ha6ope oTcyrcTBytoT ri.iacTHHKH hcko- 
Tiipoii rO.IHlHHbl B 3T0M HHTepBa.IC, TO 113 M0 pCH HC npOBOAHT r 
■IHVMU H-'IH TOP M H 0,1101 fl'HHMH mBCTHUKU Mil, HH fill pa SI B P/.'MMO 
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HpKHyio TOJimiiHy noiYicmiTe/in. B Ka>fU0M HBMepeHHH cjiejxyej 
perHCTpupoBaib He MeHee 1000 nMriynbcoB, hto oSecnenHT cia- 
THCTHHecKHfl paaSpoc ~3%. 

nojiyneHHbie AaHHbie bhocht b Tafijinuy, aHajiorHHHyio Ta6- 
JiHue 4 (ynp. 1) h cTpoaT nojiyjiorapncj)MHHecKHH rpa(f)HK, no 
KOTopoMy onpe^e.iHiOT p Macc H d«/ 2 . yKa3aHHbin rpa(j>HK rjih S 35 
(C 14 ) MO>KHO nOCTpOHTb pH^OM C rpa^HKOM JXJM P 32 . IlpH 3T0M 
MacuuaO no och aOcuncc cjiejxyer pacTHHyTb no cpaBHeHHio 
c npe^bi^yimiM rpacjniKOM, h6o Rjin MnrKoro 6eTa-H3JiyneHHH Mbi 
HMeeM jiejio c Ma:ibiMH TOJiuxHHaMn norvioiueHHH. 


Vtipaoicneme 3 

OnpeA^eHne nonpaBKw Ha norjiomeHHe SeTa-nacTHu S 35 (C 14 ) 
b cjioe B 03 ,ayxa h onouiKe cneTHHKa 

1. rionpaBKy na norviomeHHe 6eTa-H3J7,yqemiH S 35 (C 14 ) b CJ ioe 
Bos^yxa MejK^y npenapaTOM h cnernnKOM h oKoume cnemHKa 
^ noni onpe^ejiniOT no (f)opMyjie (8), no^ciaBjinn b nee no^iy- 
neHHoe 3HaneHHe p MaC r n z 3 ^ . B yKa3aHHbix b ynpa>KHeHHH 2 
ycyiOBHflx H3MepeHHn reoMeTpnnecKHft c})aKTop npeBHiuaei 
3HaneHHH 0,05. no3TOMy npn onpe^ejieHHH K norj] mojkho He 
ynHTbiBaTb otjihhhh othohichhh z 3 ^/z ot eanunubi (cm. TaS^H- 
uy 3) h nojib30BaibCH cfiopMyjioH 

is ^ 7 . ~ H-Macc^ 

^nora— i — c 
J o 

nojiynennan Be;mqHHa xapaKTepn3yeT ocJiafijieHHe 6eTa-H3- 
JiyneHHn S°‘ , (C 11 ) na nym ot npenapaia ao nyBCTBrnejibHoro 
oSneMa cneTMHKa. OnpeziejiHB K uorj] , maxoanT Jo. IlpH BbinncJie- 
hhh Kuotji ny>KHo no;ib30BaTbCH TaSjinuaMH cf)yHKUHH e ~ x . 

2. no-npaBKy na norviomeHHe onpe/je^HfOT MemnoM SKCTpano- 
jjhiihji nanajibHoro ynacTKa nojiyjiorapncbMHqecKoro rnacfwKa k 
H yjieBOH TOjriuHHe norjiOTHiejin (cm. Bbiine, CTp. 35). TonKa 
nepeceneHHH SKCTpanoJinpoBaHHoro rpacj^HKa c hoboh ocbio op/iH- 
naT a;aeT 3HaneHHe IgJo. Ilo Ta6;muaM aHmaorapn^MOB HaxoAHT 
BejiHHHHy J 0 h onpe,u;ejiHfOT ocjia6jieHHe 6eTa-nacTHU (nonpaBKy 
Ha norjiomeHHe) nan CTHomeHne J z k Jo, rae J 2 — CKopocTb cne- 
Ta 6e3 a,onojiHHre«TbHbix norjioTHTejieft (6epeTcn H 3 ^aHHbix ynpa^K- 
HeHHH 2), a Jo — CKopocTb cneTa, npHBe^eHHan k Hyjno norJiome- 
hhh n nojiyneHHaH nyreM sKCTpanojinunH. 

B 3aicaroqeHHe hv>kho cpaBHHTb 3iiaqeHHH K norjl , nojiyneHHbie 
T0M m /tpvrHM cnoco^aMH, 
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PAEOTA JMb 10 

OIIPE^EJIEHME MAKCMMAJIbHOH 3HEPFHH EETA- 
COEKTPA METOflOM nOJIHOTO norJIGIUEH Hfl. 
H^EHTH^MKAUHJl H30TOFTA 

MaKCHMa-nbHbift noo6er R M . 3aBHCHMOCTb MaKcwMajibnoro 
npo6era 6eTa-nacTHij ot sweprHH E ... BaHCHeftmefi xapaKTepHCTH- 
koh 6eia-H3JiyqeHHH pazmoaKTHBHoro H30Tona hbjihctch bcjih^h- 
Ha MaKCHMajibHoro npofiera fieia-HacTHu, b BemecTBe. 

H3 rpa(J)HKa pnc. 32, a Tame H3 phc. 35 bhjiho, hto cymecT- 
B yer HeKoiopan Tojimmia norjioTHTejia I? M , KOTopa* noJiHOCTbio 
3aaepn<H'BaeT Bee ■geTa-qacnmu HaaajibHoro noTOKa. ripn d=R M 
3 kc ne p h M en t a jt bh a h Kpiisan ocjiaSjienHH nepexojiHT b npHMyio. 
OTBenaiomyK) nodonHHOMy yposnio cfyona cnemHKa. 3ia bcjih- 
HHHa R m , BecbMa Bataan juin npaKTHHeciofi p a ^ i,h o m gt pH h , h> 
cht h a a 13 a Hire MaKcmviajjbHoro npo6era 6eia-H3JiyHeHH5i b Bem,e- 
cTBe. riocKOJibKy 6eTa-H3JiyHeHHe aai-moro paaHOH30Tona o6jia- 
jxaer nenpepbiBHbiM sHepremnecKHM cneKTpoM (cm. 6eia-cneKip, 
pnc. 31)^ c onpcaejieHHbiM sHaneHneM F M , to oHeBMHo m 3 kch- 
MajibHbiA rrpoder cooTBeTCTByeT npo6ery b BemecTBc SeTa-HaciHu 
m a k c h m a ji b 1 1 o ft 3HeprHH. L IacTHiibi, oSjiaaaioiUHe MCHbUicft ancp- 
rHcii, HMeioT npo(5eni MCHbrnne P M . HajiHHHe TOJimHHbi nojiHoro 
n o tji o iixc h h 51 ficTa-aacTim hb jineTca ttphhhhoh, oS'bHCHHiomeft ot- 
KJIOKCHHe KpHBOH OCJiaSjICHHH OT SKCnOHeHTbl HO SoJIbLLIHX TOJI- 
mHHax (pnc. 32). 

CorjiacHo aannoMy onptmejieHHio, MaxcHMajibHuft npoger He 
CJieayeT cMeiiniBaTb e ajik hch hcthuhoto nyin sjieKTpona b Be- 
mecTBe, KOTopan msa MHoroKpaTHoro pa ccchhhh ajieKTpona 
3HaMHTejibiio npeBbimaeT BCjiHHHiiy MaxcHMajibHoro npofiera. 
ripofierH H3MepHIOTCH B C^HHHUaX TOJimHHbi norjioTHTejiH H 
HMeioT pa3MepH0-CTb [iVcm 2 , mt/cm 2 ]. Kax y>xe VKa 3 biBaJiocb, b 
3 tom cjiynae BeJiHHHHa npo6era MaJio 3aBHCHT ot npnpojbi no- 
iviomaiomero MaTepnajra, yBejiHHHBaacb or hjiiomhhhh jxo cbhh- 
ua nc 6 ojicc, hcm Ha 20 9 /f . 05hhho MaKCHMajibiibifi npo6cr 6 cth- 
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43CTHU. Bbipa>KaiOT TO.TI-UHHofl CJIOM HOJIHOro FIOrJlOlUCHHH B BJIIO- 
MMHHI1 RaI • no;ib3VHCb COOTHOLliCHHeM 


Rm^Rai — ? 


(Z/A) a , 


Z/A ’ 


( 1 ) 


r,T,C Z — aTOMHbl ft HOMt'p H A — 3T0MHblH BCC BClUeCTBa, MO/KKO 
paccmiTaib TOJimmiv ex oh noxnoro norjiomcKrin b xk)6om Beiuc- 

CTBC. 

Mokxy m a kc h m a ji b h bi m npofieroM h m a k c h m a ji bhoh 3HeprneH 
neia-cneKTpa cymecTByCT cJiexviomaa 3aBncKM0CTb, cnpaBGzwri- 
Baa x* t ih E m >0 ,8 m 9 q : 

R n; ~-0.512 E m 0,133, (2) 

rje ynepriiH E M Bhipa>Kcna b m:j,i.hioh<ix rMCKTpOH-BCWibT, a R M — 
b r/;,M' Al. 3toh (j)opM\iiof] c i:eKOTOp’*TM ?;pn6an>KCi-iac:vi mohvM • 

HOJIbBOBaTbCH HC TO.IbKO XXH a.TIOMUU HSb HO H XTH Xp\THX nOF.,10” 
THTe.ieii. 

R ufviaCTU 5>HC!)n?il MCHblUe 0,8 M36 MOJK1IO B0CTt0.Tb30BaTbC5I 
rip no,'] M >K C II H W VI a MIIUp ■ IMOCKII M C O OTH O 111 C 1 1 HC M , II ■ ' ! l T 0 II 1 1 Til M XX' i 

a / 1 :c 

R m 0,107 eF’" upn 0.15 E M < 0.8 Mac; ( 3 ). 


Ha pnc. 37 H 3 o 6 pa>KCiia aaBiiniMocTb R M ot E m (Kpimau 
npofier — sncpnifl) xxn 6 oxee uuipoKoro xnaTiaaona onepniii. Ho 
och aocuHCc aroro rpatbiiKa otxojkch npoGcr b axic-Minnix b 
mt/cm 2 , a no och opxnnaT — auepnin b msb. Flpn noxb30Bamiu 
(jiopMyjiaMH (1) h (2) h npiiBCAeHHbiM rpai})HKOM cxcxyct hom- 
iuiTb, hto BejiHMHua R M onpexenneTCH no hum c tohhoctixo ,v> 

5 — 7°/(i. 3nau.cn nn R M xxn 6oTa-cncKTpo T j I’.CKOTopwx h3oto:iob 
npiiBCAeHbi b nocjuvuiCM ctox6uc Tafixnubi 2 (cm. pa6ory Ns 9, 
dp. 32). 

3nai-nie BCJiHMHH MaKCHMaxbiibix npofieroB 6eTa-H3xyMe:niE pa - 
XIIOIIBOTOnOB n OB BO. 'I HOT pCUiaTb P5UI npaKTMUCCKUX 3axau, KDK 
to: pauHOHa.abHbifi Bbioop Tuna cucTunKa uacm u, onpcxcxenHo 
upcxcMbiio.fi Toxmiiiibi II uxexnib npocBeuHBaeMbix npi-i noMOUUi 
oeia-nacTHu, pacuei 3KpnnoB, aamiiuiaiomux ot f)CTa-u3xyneimH, 

! i T. IT. 

B racA/niuc i npexc ranxeiux Bbipa>Kenu.bic b anueiiiibix exnnn- 
nax m aKCiiMaxbiibie npofiern 6era- |T acTMn neKOTopbix paxncino* 
TonoB B parMHHHbiy op'^a.v ™- Boaxyxe, bom, axiox'Muin n cniunr. 

i > 
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T a 6 ji h u a 1 


MaKCMMajibHbie npo6ern dera-wacTHu b pa3JiHHHbix Bemecmax, Rm 


H30Ton 

Bo3;hx, cm 

l 

Bo-Ul HJIH 

j 

AjIIOMHHHii, 

! Cbhhgii, 

,H* 

~ 0,5 

TKaiU>, MM 

MM 

MM 

«C” 

! .« 

0,2 

0,075 

0,02 

i«S 35 


0,21 

0,08 

0,02 

a)Ca 45 

46 

0,6 

0,21 

0,05 

8.T1 JM 

225 

2,8 

1,00 

0,25 

.isSr** 

530 

6,6 

2,45 

0,6 

i»P** 

620 

8,0 

3,0 

0,75 


3th 3HaneHHH .lerno itojivmhti,, b3hb h 3 Ta6.THUbi 2 (pa6. A"? 9, 
cTp. 32 ) BejiHVHHy Rj. (mt/cm 2 ) h fleJiH ee Ha njioTHOCTb 

p (mt/cm 3 ) Aamioro BeipecTBa, R CM — — ^ 

p (mt/cm 3 ) 

BecbMa uiHpoKO pacnpocrpaneiibi H3MepenHH MaKCHMaAbHoro 
npodera c ue.ibio onpeAeJieHHH MaKciiMajibnofl aiiepran 6eTa-cneKi- 
pa. HyjKHo OTMeTHTb, hto TOMHbie onpeAe.neiiHJi MaKCHMajibHbix 
3HeprHH 6eia-cneKTpoB motvt 6biTb ocymecTBAenbi TOJibKo c no- 
Moinbio 6era-cneKTpoMeTpoB, no Bee n<e b SoAbiunHCTBe cjiynaes 
H3MepeHHH nor.TomeiiHH hbahiotch 3na i iHTejibiio 6ojiee yAo6HHMH. 

ToHHocTb a6cop6uHOHHoro MCioAa onpeAeAenHH E M orpaHH- 
HHBaeTCH KaK oiunSKaMH npn ii3MepeHnn MaKCHMajibHoro npo6era, 
raK h (rjiaBHbrM o6pa30M) ToquocibK) coothoihciihh, cBH3biBaio- 
luhx E m h R m . BjiHHHiie nepaoH npHHHHbi b ochobhom o6i>hc- 
H5I6TCH 3 3 B H C H M OCTbK) H3MGpH6M bIX npoSerOB ( np 3 KTHH6CKHX lipo- 
6erOB) OT HaqaJIbHOH HHTeHCH'BHOCTH Ji3JjyqeHHH pa^HOaKTHBHOrO 
oQpaana. ZteftcTB'HTejibHO, b 6eia-cneKTpe aojih qacxHU, ofijia/iaio- 
m a kch m a JibHo h sHeprueft, Majia. EioBTOMy HaqajibHan HHxeH- 
CHBHOCTb 6era-fi3JiyqeHHH npenapaia onpeAejineT b kohchhom cqe- 
Te aScojiioTHoe qncjio SeTa-qacxHU c SHepraen, paBHOH E M . Meu 
6ojibiue thkhx qacTHu; HcnycKaeTCH npenapaTOM, tcm Bbiuie xoq- 
HOCTb H3MepeHHH M 3 K C H M 3.JI b HO T 0 n,po6era. Ha 0CH0B3HHH CKasaH- 
Horo b orrbiTax no onpeztejieHHio R M cjienyex nojTb 30 BaxbCH bhco- 
KoaKTiiBHbiMH npenaparaMH (HaqajibHan CKO-pocrb cqeTa j^oJUKHa 
6bHb He Menee 8000 — 10 000 umm/mhh) . 
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Mto Kacaerc.fi 3 MiiHpH 4 ecKHx cooTHomennH R M — f(E M ) hah 
E„ -=f(R M ), iipu.uepaMH KOTopbix Moryr cjiy>KHTb ypaBHSHHH 
(2) h (3), to hx cnpaBeflJiHBOCTb orpannqeHa ouih 6 koh b 5 — 7%, 
KOTopaa b Korure kohuob h HB.aaeTca hhtkhhm npeaejioM tomhoctm 
Bcero Mexo^a. 



p HC . 37 . 3 aBHCHMOCTb Me*ay MaKCHMa.’ibiioii BHeprHefl n MaKCHMa.ibiiuM npo- 
6ero\i P-mcthu n a,nioMHHini. 

CooriioiuenHH (2) h (3) MoryT Obiib nepenHcanw cieAVfoiUHM 
o6pa30M, yAo6nbi\i Ana npaKTHaecKoro no.nb30Banna (3HaMenna 
R m B63AP Bbipawenbi b r/ cm 2 ): 

E m =(1,85R m -1-0,245) Mas (4) 

AAH R m >0,3 r/cM 2 

E m =- 1-92R?; 725 Mae (5) 

AAH 0,03<R m <0,3 r/cM 2 

J\jin 6eia-cneKTpoB c o L ieHb MajibiM 3HaneHHeM MaKCHMajibHOH 
>iieprHH (0,03 ,W 30 <E M <0,15 M3&) mojkho vKasaTb npno.in>KeH' 
itch* cooTHouieHHe BHAa: 
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-=(6,67R m ! 0,0I86)*3* 

wn 0,002<^R m <0,020 i7cm- (6) 

Onpe^ejieHHe MaKCHMajibHoro npo6era R M mctoaom nojino 
ro norjiomeHHM. Meioa Henocpe^CT-scHHoro H3MepeHHH MaxcH* 
MajibHoro npoSera no norjioiueHHio oeia-MacTHU b BemecTBe Becb- 
\ia npocT, ho npHMei-iHM jihlui> b ejiynae hhctwx 5eTa-H3JiyqaTc- 
;JonvcTHMbn-i ypopenb (J> c 1 1 a n^epHoro ra MMa-in/ivneHHH hjih 
TOp M03HOTO H3Jiy L I0HHH £OJI>KeH COCTaBJIHTh MeHee 0,5% OT Ha- 
n:\j\hH oil 6eTa-aKTHBH0CTH. B npOTHBHOM cjiyqae onenb TpyjiHo 
onpenonHTb tojiiuhhv norjiOTHTeJiH, npn koto p oh 'npexpamaeTcn 
periTCTpauHH ficra-nacTHu. B KanecTBe norjroiuaiomero MaTepna- 
aa o6biHHo ynoTpeSnncTcn ajiioMHHHH, juih kotopoto h fibiJin 
nan;TOHbi cooTHomeHHH (2 -6). 

B aaHHOM TTpn KTII.KV MO J1.J15 I agcopOUHOHHbIX H3MepeHHIl HC“ 
MOJibayoTOH TOPUOBW it cmotmhk T 25-BOJ1 r tohkhm okoojkom. 

Tonemibiii iictomhhk HecjuvivcMoro ocTa-no.TvnoiiHn Hai-iece* 
ifa tohkvio cjhcajimykj luiacTMiiKy, KOTopan ynpeiuieHa b ruieKCH- 
rjiacoBoi'i KacccTO h y c t a h a b ji h b a c t c tt na onpMcvioHHyio no3H- 
UHIO cTOJiHKa juiti c6pa3uoB. PaccioBHHc Me>Kny TTpcnapaTOM H 
cneTHHKOM o6bi mho iic MeHee 3,0 cm. B npouccce paSoTbi H 3 Mo- 
pneTCH cKopocTb cqeTa HMnyjibcoB npn paajiHqHon to ji m h h e cjioh 
i i o r ji o t h t e ji 5i . riocjiejuiero aocTHraio t, cKJiajibiBan bmcctc pa3- 

JIHHHOe HHCJIO JIHCTKOB a^IOMHHCBOH cjlOJIbrH H HOMemaH IIX IK) 

bosmojkhocth 6jiH>Ke k cqeTnHKy (Ha l-io hjih 2-io iio 3 hiihh). 
CxeMa pacno.noKeHHH cneTHiiKa, HCTomniKa h hoiyiothtcjih H 3 o- 
opaH^ena u a pnc. 32. Ho Mepe yBCJinqcHHH rojiiUHHbi cjioh a.iioMH- 
HHH CKopocTb CHCTB uaCTHU N yMCHblliaeTCH H npH SoJIblUHX TOJI- 
iUHHax d npnSjui/KaeTcn k ckopocth cmct a cfiona . Bee H 3 Me- 
peniiH npoBO^HTCH b cbhhuobom ^oMHKe, oSecneunBaioLueM MHHH- 
MajibHbift ypoBCHb (pona. ffo pe3yjibTaraM h 3 m e p oh h h ctpoht 
rp a tj) UK 3 a BITCH M OCT H CKOPOCTH CHCTB OT TOJIlUHHbl FlOrJIO III XQJ] H 

b npccTOM MacuuaSe, N = f(d). 

,Hjih onpenejieHHH bcji hhhiibi MaKCHMajibHoro npo6era ho 
rpatj)IIK H3HOCHT npHMVIO, C O O T B C T C T B V >0 IlXy K) HOCTOMIIHOMy ypOB- 

hko cbona, H n 3 towkii, b koto p oh ora npyiMan KacaeTCfl SKcnepH- 
MeHTa.TbHOH KpiIBOH HOIYIOLUeHHH, OnyCKaiOT IH'j.'MICHJHKyJIHp Ha 
ocb d. FIo.t yncHHbiH oTpespK H.a och aocuncc d M en.ie ho hb„thctc^ 
BejiH hhhoh MaKCHxra.TbHoro npofiera R M , .nocKc.TbKv b nocjie.T- 

moio THK>KO BXOnHT TOJIIUMHa CJIOH B03.1VXa MOKJIV ilpeiia paTOM 
H CMeTHHKOM H TOJIU^HHa OKOUIKa CHCTHHKa, 2 = AT n *[> B C: CT (cm. 
pafioTv ,Nb 9, <j)opMyjia 7'). 
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TaKHM 00 pa 30 M, TOJIlUHHa HOr.lOTHTOJI H C yqt'TUM VKa3aHHblX 
aunpaBOK 6yAeT paBHa 

^norji-'^M 'Td B o 3 a"r t *cT“^M [Mr/cM‘j (7) 

Kax ynoMHHa^ocb b npeabuymefi paScvre, JiHiiib nedojibwaw 
;iojih qacTHu, npoxoAKT nepe3 norjioTHTejib KpainamunM nyieM, 
naaaa nepnenjHKVJiHpHo k ero noBepxHOCTH; nyrn SojibiiiHHCT- 
B3 M3CTHU HaK.TOHCHbl. FIoBT OM y CJICAYCT paCCMaTpHB3Tb 3 
(peKTHBHyio TOJimHHy norjioTHTe^a d 3 cpo> , KOTopaa dyaeT 
dojibine, MOM t'norji . paccwraHHaa no cpopMyjie (7). OTHomeHHe 


^1** naxcumcn no Ta&imu* 3 (cm. pad. M> 9. crp. 34) u aa- 

d QQp ■[ 

BHCH vi • )CTH OT BCAlimillbl TLVICCHOfU yiVia M* J\j IH H{1IUHX VCVlOBHll 


(6 noariUHH, t)' — 0,03) nonpanKa a a 3(J)(J)eKTiiBHy k) tojiiuhhv no- 

IMOTHTIVIH COCTaBJIJICT npMO.U MBHTOAbHO 1,03, T3K 1 1 T O ! 


d 3 ti)<|) - 1 ,03 * d noi-ji 


(«) 


Bo 3 MO/KHO, 1 1 T() BBOACHHC nonpBBKH Ha SCfj^OKTHBHyiO TOJUU.H- 
H y B 3X0 M MdCAe HO HBAfieTCH Ciporo 06 fl 3 aTC.ThHhIM, 13 K K 3 K 
BCVIHHHIia BTOli HOnpaBKH, K3K npaBHCIO, .1 OK H T B IipCAO.’iaX 
IIOCTH aGcopOUHOHHbIX II 3 MCpeHHH. 

I laKOHOIl, H V >K HO IipHHftTb BO BHHMaUHO HOrjlOLUOHHe H 3 A Jf 40 - 
hhh b Tonme caMoro oopa 3 ua, rax nasbiBaeMoe c a m ono r:\o- 
m e n h e (noApooHce cm. paddy N° 11 ). Flpn adcopduHoiiHbix hj- 

MCpCHHHX npHO. : IH>KCHHO npHHHM 3 K)T, L ITO C 3 MOTIOI . IOLUOHHe OCiH- 

H3.iy l ieuHfi .b npenaparo kohchhoh TomuHHbi Unp^d 1 .,) TaKOBo, 
K aiv ec.ua Cm decKoneano tohkhh npcnapaT 6 bin SKpaHHpOBaH 
C.U OO M llornOTHTLVlH C TCJJUUHHCM, paBHOH IIOJIOBHHO TOJIllIHHhl 


caMoro npenapaya y ” P j . Hlviu 3Toii BCvur-mHoi! ncvib3H npene- 

opcab, to oiia npnoaBCiJieTCH k 3 c{)^okthbhoh T0.11UHHC noiviorii- 
TCviH d 9 (j)t|) . OAHaKO b dojibiHHHCTBe cjiynaeB Ajih onpeACJieHHH 
MaKCHManbHoro npodera nocibsyioTCH oaenb tohkhmh (lnp^di/J 
npenapaiaMH h bahhh-hcm c a m o n o iyi o mo h h h nsnvHeHHH npeHe- 
dperaioT. OKOHaaiecibHo a.uh To/Tmunbi nonnoro nomomeHHsi 
HMeeM : 

t'nojiH - d 9t i)ci)+ o 


3 ry BiviHHHiiy h npnHHMaiOT 3 a MaKCHMa.'ibHbift npoder Rm ■ B 
ycnoBHHx AaHHoro npaiaHKyMa aah onpcAoneHHH Rm AocxaToa 
HO BOCnonb 30 BaTbCH (JjOpMyJIOH: 

■*r> 
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R M — ' <5s«|j€i>= 1.03 ■ (d M +2) Mr/cM 2 (10), 

t3k k3k nonpaBKa Ha eaMonorAomeHHe npaKTHHecKH hc bahhct 
H a pe3yjibTaT. 

OnHcaHHbift MeTOA HMeei oieayiomHH HeAOCTaTOK. Tax nan 
HHCAO BJieKTpOHOB C 3HeprH6H, 6AH3KOH K MaKCHMaAbHOH, HeBC- 
jihko (cm. puc. 31), a $ 0 H cHGTHHKa Bcerpa cocia-BJiaeT 33 mgt- 
Hyio Be^iHHHHy, to Medo nepeceqeHHH kphboh norAomeHHH c 
ypOBHeM 4>OH3 (KOHeu) rpyAHO yCTaHOBHTb C SoAblHOH TOHHO- 
CTbio. K;poMe Toro, Aa>Ke np« nojiHOM norjioiueHHH 6eia-H3Ayqe- 
HHH cKopocTb cneia oKa3biBaeTCH HecKOJibKo 6oAbuie, ne\i cpon 
cqeTHHKa, h KpuBaa norAomeHHH Boofime He KacaeTCH ropH30H- 
■raJibHofi npaMOH N<j, , a hact iiomth napaAAeAbHo eft. 3 to BU3bi- 
BaeTCH BTOpHHHbIM peHTreHOECKHM (TOPM03HHM) H3AyqeHHe\l, 
B03HHKaiomHM b norAOTHTeAe no;t AeftcTBiieM SbiCTpbix 6eia- 
i iacTHu. Hoy to My npn oripejo.TeHHH ro.nuHHbi d M , norAomajoineii 
Bee 6 e Ta - M3.T y m e h h e , mohcho AonycTHTb npoHBBo.TbHyio oinnSKy. 

B HacToameH paSoie peKOMeHAyeT-cn, nocAeAOBaieAbHo yBe- 
AHHHBaH HHCvTO ajUOMHHHGBblX TIAaCTHHOK, CHHMaTb KPHByiO AO- 
rjiomeHHH jxo tcx nop, noKa He 6yAyT noAyneHbi Tpn noBTopjuo- 
iuhxch pe3yjibTaTa (b npejejiax craTHCTHHecKHx oihh6ok), t. e. 
iioxa He HacTynm KOJieSaHHe perHCTpnpyeMOH ckopocth cneTa 
OKOJIO HeKOTOporo nOCTOHHHOrO 3HaweHHH. nocKo^bKy b xope 
paSoTbi cKopocTb cneTa oSbnmo yMeHbiuaeTcn Ha 2 — 3 nopHAKa, 
ace^aTejibHo nocTpoHTb Asa rpa<J)HKa N = f(d), H3o6pa3HB na 
BTopoM rpa4)HKe TOAbKo KOHeu kphboh b 6ojiee KpynHOM Mac- 
uiTaSe. no BTOpoMy rpatfmKy h onpeAeAneTCH TOAmnna d M . 
Ecjih -no rpacjjHKy TpypHo Hairm 3Ty Benn i i uny, to mohcho npn- 
HHTb ee nan aCcuHccy BTopofi tohkh h 3 Tpex noBTopHKHUHxesi 
3KcnepHMeHTa^bHbix ToneK. 

Ot HafiAeHHoro rio <J)opMyAe (10) 3HaqeHHH R M riepexoAHT 
k MaKCHMajibHofi aneprHH E„ 6eTa-cneKTpa, BocnoAb30BaBLUHCb 
(popMyjiaMH (4), (5) -hah (6) hah rpacjjHKOM, npHBeneHHbiM na 
pnc. 37. 

no BeAHHHHC E m MOJKHO HAeHTH(j)HUHpOBaTb HeH3BeCTHbIH 
H30TOH, nOAb3yHCb Ta6/IHLieH H30TOTIOB. n P H HAGHTHCpHKauHH 
H30T0na peKOMeH;iyerc;i ao no a H h Te a b h o no nepBOMy (ofimeMy) 
3KcnepHMeHTajibHOMy rpacfiHKy onpeAeAHTb toaluhhv noAynorAo- 
ineHHH d- /a . 3Ta BejiHHHHa h3Xoahtch HenocpeACTBeHHo nan toa- 
lHHHa norAOTHTeAH, CHHwaiomaH HanaAbHyio cKopocTb cneia 
BABOe. 

SHaneHne E^ h d AaeT bos m on<Hoc.Tb H33BaTb hcc.tcavc- 
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MblH paAHOaKTHBHblH M30T0H, MTO H HBAHeTCH KOHeHHOH UeAbK) 
aaHHOH pafioTbi. 

B 3 aKJiio L ieHHe hoo^xoahmo ynoMHHyTb o Apyrnx MeTOAax 
onpeAejieHHH MaKCHMaAbHoft 3HeprHH 6eTa-cneKTpa, ncnoAb3yio 
luhx acficfieKT norjiomeHHH 6eTa-H3AyHeHHH b BemecTBe. 

Kor^a 6eia-pacnai conpoBO/K^aeicH 3HanHTeAbHbiM 4)ohom 
uocTopoHHHx H 3 AyHeHHH (>K6CTKoro 6eTa- hah raMMa-H3AyneHHH ) 
hah, ecjin xapaKTep pa6oibi AonycxaeT npiiMeHemie AHuib cAa- 
6bix hctohhhkob fiera-Hacmm uerojx nojiHoro norAomeHHH ho 
Aaer bo 3 Mo>khocth noAywHTb na^e>KHbie pe 3 yjibiaTbi. 

C oco6oh ocTopo>KHOCTbio CAeAyeT oTHOCHTbcn k najimwio 
b npenapaTe raMMa-H3AyneHHH. OocAeAHee, b oTAHHHe ot Haiy- 
pajibHoro c})OHa, ae j\aej i-i0H3M6hhoh 3arpy3KH cHeTHHKa Ha npo- 
t'HHveHHH Bcero onbua ohhthh kphboh norjiomeHHH. CHanajia pe- 
rncTpapyeMbiH raMMa-(})OH B03paciaeT, HOKa noAHan TOAUiHHa 
nor.aoTHTejiH ne AOCTHraer BeAHHHHbi npoSera K0MnT0H-3JiexT- 
poHOB, 3aTCM oCTaeroi hootch hh him hjih Aa>Ke \6biBaer, ecjin 
MHTKan raMMa-KOMnoneHTa HcnbiTbiBaeT 3aMeTHoe norjioiueHH.e 
b cjioc BeiuecTBa. BbicoKHH ypoBGHb raMMa-(})OHa MacKHpyer ko- 
neHHbiH ynacTOK kphboh norjiomeHHH fieTa-HacTHu, -b pe3yjibTare 
were nojiynaiOTCH CHJibHo 3 aHH>KeHHbie 3 HaneHHH npofieroB. 

Hio5bi ydpaHHTb yKa3aHHbie 3 aipyAHeHHH noAb3yioTCH 
c p a bh ht e ji bHbi m MeTOAOM, no3BOAHiomHM Bbipa>KaTb 'npo6er 6e- 
Ta-nacTHu Aiotforo paAHoaKTHBHoro BemecTBa nepe3 BeJiHHHHy 
npo6era oraHAapTHoro 6eTa-H3AynaTeAH h onepnpoBaTb npeHMy- 
lUecTBeHo 00 cpeAHHMH ynacTKaMH KpiiBbix norAomeHiiH. 

B cpaBHHTeAbHOM MeroAe Onaepa [ 3 ] KpHBan norAomeHHH 
HeH3BecTHoro H3AyH aieAH cpaBHHBaeTcn c kphboh norjiomeHHH 
ciaHAapTa, KOTopbiM Mo>Ker cAy>KHTb aio6oh HHCTbifi 6eTa-H3Ay- 
naieAb, oSjiaAaiomHH npocTbiM 6eTa-H3AyneHHeM h HopMaAbHofi 
cpopMOH cneKipa. MeTOA Onsepa Aaer B03M0>KH0CTb onpeAejiHTb 
MaKCHMaAbnyio aneprHio 6eTa-nacTHu c 6ojiee bhcokoh tohho- 
CTbio, neM MeTOA nojiHoro norAomeHHH. Oahbko b abhhom pyxo- 
BOACTB 0 MbI He HMeeM B03MOKHOCTH OCTaHaBAHBaTbCH Ha 3TOM 

MeTOAe Tax nee, xax h Ha MeTOAe XapAen h XaAbAeHa [ 4 ], hc- 
noAb3yiomeM aah onpeAeAeHHH E M HanaAbHbift ynacTOK kphboh 
norAomeHHH, nojiysMnnpHHecKOM MeTOAe BAOHAepa h UyHTH 
I 5 ] H Ap. 

HecMOTpn Ha yKa3aHHbie HCAocTaTKii paccMOTpeHHoro Mero- 
Aa noAHoro norAomeHHH, oh ocTaeTcn Han6oAee npocrbiM h 
IipaKTHHeCKH npHrOAHbIM AAH OIieHKH BeAHHHHbl E m B HCCAeAO- 
BaHHHX, CBH3aHHbIX C npHMeHCHHeM 6eTa-H3AyHaK)mHX paAHOH30- 

TO-nOB. 
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II p h h a a ji e >k k o c t H: 

1. ycTaHOBKa B-2, ceKyHAOMep. 

2. TopuoBbiH cqeTmiK T-25 -bOJl b cbhiihobom AOMHKe. 

3. CTO.THK-no^cTaBKa ;joih npenap.rrcm 11 nomoTHTe;ieii. 

4. BeTa-paAHoaKTHBHBiii npenapaT na caioae b meKcn [YiacoBoii Kacceie 

o. BrajioH U 238 . 

(i. Ha6op a^iOMHHHeBbix noiYiOTHTeaeii Toommioii ~0, 1 mm. 

7. rafijiHUU ^orapH(})MOB, TadaHUbi e“ x h e x , raG.'mua H30TonoB. 

8. MH-i^HMCTpoBaa 6yMara, jieKa.no, .THueiiKa. 

VnpaoKHeHue 1 

OnpeAejieKHe MaKCMMajn>HOM SHeprHM 6eia-cneKTpa paAnoaKTHB- 

noro H30Tona mctoaom iiojihoto norjiomeHHa 

Jloc.'ie nporpeBa y ct a h o b k h B-2 npoaepHiOT n-paBHjibnocTj. 
AeficTBHH nepccwoTHoro npnOopa b TeneHHe 1 MHHyTbi. 3aieM H3- 
MepHior 3TajiOH h cpaBHHBaiOT pe3yjibTaibi H3MepeHHn c a^hhm- 
MH -npCUblAyiUHX 3 a M C p O B . E.CJIM CKODOCTb CWGTa npH H3MepeHHH 
^TajioHa oTjumaercH 6o;iee, hcm na 3D : , T ot cpeAHero a pncjDMeTH- 
MCCKOrO H3 BCex nOKa3aHHH, TO HCOSXOAHMO BHOBb CHHTb CHeTHyK) 
x a p a kt op hc THK y caeTTiiKa T-25-BOJT, BbiOpaTb onTHMaAbHoe pa- 
6cmee .HanpaatCHHe h cHOBa H3MepHtb 3TaA0H. B cjiyaae He- 
yAOBjieTBopHTejibHOM xapaKTepHCTHKH (Hcae3HOBeHHe njiaio, 
OO Jib III OH H3KAOH nJiaTO H T. n.) CHeTHHK CJieAyeT 3aMeHHTb. 

Iloc/ie KOHTpcjiH pOKHMa pafioTu cMemHKa npHCTynaiOT x 
a 3 Me p oh mo cf)ona. B ynpa>KHon hh TpoSyeiCH onpeacviHTb (|)oh co 
CT 3 T H C T H 4 00 1\ 0 H TOHHOCTbK) He XV/KC 4% (• = 0,04) . MliCJlO HM* 

fiy.TbcoB, Koropoo ii pn 3 tom cJicmvlt Ha6paTh, onpeae/iHOTCH chop - 

1 

MyjiOM 114, - -;y (cm. pa6ory JMy 7). 

Kaccery c paAHoaxTHBHbiM npenapaTOM y ct a h aB ji h b a to t Ha 
6 -k.) n U3 HIUIK) h U 3MepHK)T CKopocTb CHCTa 6eTa-qacTHu b o r rcyr- 
ctbhh norjioTHTe;i5i, nojib3yncb KpaTHocTbio nepecqeTa /c — 64. R : in 
ycnemiioro BbinoAHeiniH paSoTbi HanaAbiiafl cxopocTh choth 
AOJ i>KHa cocTaBJiHTb He Menee 8000 umu/muh. 

noMeman 3aTeM ajiKDMHHHOByio (jDOJibry Me>KAy npenapaTOM 
H CWeTWHKOM Ha 1 -K) HAH 2-K) n03HUHH, -BHOBb H3MepHIOT CKOpOCTb 
CHCTa. npoAOJiJKaioT yeeAHHHBaTb tskhm >kc chocoSom cjioh no- 
rjioTHTe.TH ao tcx nop, noKa ne iipcxpaTHTca onaA ckopocth cho- 
Ta HMnyAbcoB. rio Mepe noiviomeHHH H3JiyneHHJi a^ h t e a b h 0 c t b 
HSMepeH'HH AOA5KH3 B03paCTaTb C TCM, HTOfibI o6mee MHCAO HM- 
nyjibcoB, 3aperHCTpnpoBaHHoe b Tenenne cTAGAbnoro H3Mepen mh, 
cocTaivi jiao He Menee 1000 (sto o6eoneHHBaeT CTaTHCTHHecKyio 
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TtWHOCTb~3%). n P H 3T0M, OAHaKO, BpeMfl Kfl/KAOro II'iMOpPHHH 

He aojijkho 6biTb MeHee 1 h 6oJiee 20 MHHyr. 

n pH pacneie TOJimHHbi ncrjioTHTe.nH cjieAyei BOcnojibsoBaibCH 

c o o t 1 1 o in e h h e m d — ^ (mt/cm 2 ) , rA^ rn — Maeea oAiioii aJiKJMUHHeftofi 

njiacTHHKH, a S — ee ruiomaAb. OpneimipoBCMHu, tojuuhhu kha;- 
Aoro tJ)iiAbTpa cociaBJiaeT d~26 miVcm 2 . Oouiyio 'iojiuuiay nor.io- 
thtcjih aaxoAHT c.y MMHpOBaHHe m tojiluiih Bcex ruiaaTiniuK. Kan 
yKa3HBajiocb Bbiuie, sce.’iaiejibHo npoBecm H3MepeiniH a o naiyae- 
HHH Tpex noBTOpjnomiixca (b npeaeJiax romiooTii imiopennii) pe- 
ayjibTaTOb. 

3Ha i ieniiii |mm licipiipyeMbix rKOpoeieii caera e.iOAYri ncfipa- 
BHTL JIHUIb na Ml’pTBOe BpeMH, a BblHUraHlit* l|K)Ha Hr ripi»H.iB'»* 
AHTb. 

Peay.ibTaTbi naMepei 1 1 lii h paoieroR cboaht b Tao/muy 2. 

T a () ;i n u a 2 


OnpeAeJteHHe cjioh no.'imuo norjioui.cMHH d M 6era-'iaci mu b ujiiomiihmii 

VcTanouKa I> 2 K« .TopnoHiiiii ch-piuk T-25-BOJI 

V p - ijo.'ii/r. k—i'A d cl .... \ir/cM 2 . 

lloaumni -Nl* 


^ ^ S o 

rr Q r* — ’ o cl 

[— 1 rc E ^ CQrt^ 
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zt pa 


- o 

A ~ 

- o 

rj JQ • 

H ^0 
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n. eo ^ 
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S O 2 

;o 3 = 

O a 


um/i/muil 


k o c OtIKJCIITOAIi- 
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jq o 3 k - 3: nasi oimioKn 
1- 5 x ^ 5 1 

O £ Ci. 3 [ 

2 ce 5 n e. 2 ?i= inn 11 ', 


g- 5 « F. ?. Lr 

s | s. * s. $ 

r ) r- -T- m ^ 


Tojiuuina no.moro nor^omeimn d M = mt/cm 2 . 

MaKCiiMaJibHbiii npoCer |3 ii3Jiy>ieHHfi R M ’= .... Mr/cM 2 . 

MaKciiMa.TbiiaH 3Heprna P-cneKTpa E„= . . . . Mse. 

Tojimima nojiynorjiowi'HiiH d = .... Mr/cM 2 . 

MaenTii({)iimipoBaHHbiii paAHOH30Ton 

no aanHbiM Ta6jiHUbi 2 hy>kho nocTpomb p,Ba rpacJJHKa 
N |lcnp =f(d A i ) : nepBbift H3 hhx H3o6pa>KaeT bckd KpHByio no- 
r.iomeHHH (ot Haqajia ao KOHua), 'BTopofl — KOHeqHyio qaeib 
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KpiiBOM, Ha rpacp.HKax npOBOAHT rop 3 HOHTajibHbie npnMbie, otbc- 
uaioiiTHc yp-oBHio (JiOHa . no BTOpOMy rpa<j)HKy onpeAejiHercn 
BejTHqmia d M , a 3 aiCM no cj>opMyjie ( 10 ) — MaKCHMajibHbiH npo- 
ocr Rm . B 3 a b h ch m o cth or Bejimmu R M HaxoAHT E M no co- 
OTBeTCTByiomHM (})0pMyjiaM ( 4 ) hjih ( 5 ). no nepBOMy rpacJjHKy 
onpeAeviHiOT TOJimHHy nojiynorviomeHHH d‘/ 2 , nojib3yncb Hanajib- 
HbiM ynacTKOM kphboh. 

HaKOHeu, aanncaB bcc nojiyneHHbie pe 3 yjibiaTbi n Bocnonb- 
aoBanniHcb raOjiHueft H 3 oionoB, H^eHTHt^nunpyjoi HCCAenyeMbift 
pa AHOa KTiIBHblH H3OT0n. 

Viai aanusi: 

1. npn nojib30BaHHn cf)opMyjion (10) ynecTb, hto z = d CT j 

l ,29 * v ri03;i t r^e x B0AJi — 3,0 cm rjik 6 -h ho 3 huhh. 

}[' ^opMjviy ( 5 ) mojkho npeoOpaaoBaTb b bhav 1 rE m 
1 , 92 -hO, 725 lgR M , yAoOnoMv ;u'in BbinHCACH h h. 3 ,necb raK>KC 

K m Bbipa^eno b r/c m 2 , a E m b Mae. 

ynpaofCHenue 2 
3 aAaqa 

npn onpeAejieHHH MaKCHMajibHoro npo6era fieia-nacTHu ho- 
H33CCTHOro paAHOaKTHBHOrO H30TOna nOJiyqHAH 3HaneHHe R m - 
■" 660 Mr/cM 2 . 

IlaiiTH MaKCHMajibnyio sncpruio 6 era-cneKTpa E M jja-Hnoro 
paAH 0 H 3 OT 0 na h BbinncjinTb bo CKOJibKo pa 3 ocjiaSnncT abhhoo 
oeTa-imyneHHe cTCKnHHHan njiacTHHKa tojuuhh oh r l mm. 

yKaaaHHsi: 

1 . FlnoTHocTb CTCKna B 3 HTb paBHOH 2,5 r/c m 3 . 

2 . ToAiUHHy nonoBHHHoro norJiomeHHn 6 eia-qa-CTKu onpeAe- 
JiHTb npHfijiHHceHHo no rpat})HKy Ha pHc. 33 (cip. 28 ). 

Oreer: «b 16 pa3. 

jlHTEPATyPA 

1 . BouKapeB B., K e h p h m - M a p k y c H. n ,ap. «H3MepeHiio 
flKTHBHOCTH 1ICTOHHHKOB 6 ct a- h raMMa-H 3 JiyqeHHfi» M3 a AH CCCP Mock- 
sa, I 9 o 3 r. 

2 . C. M. P a fi c k h h h B. O. C m h p h o b - «On3imecKHe ochobu 
M eroi^a paAHoaKTHBHbix HH^HKaTopOB». rHTTJI, Mockbb, 1956 r. 

^ Ah. H. H e c m e h h o b, B. H. B a p a h o b h ap. — «ripaKTHaecKoe 
pyKOBOACTBo no p a ah ox hmh h > . TjiaBa II, 1 . rocxnMH3Aar, MocKBa, 1956 
4 * Harley, N. H a 1 1 d e n. Nucleonics. 13 . JVs 1 . 3 ‘ 2 , 1955 . 

5 . « CoopHHK npaKTHMecKHX pa 6 oT no paAHOXHMHH». H 3 a-bo JieHHnrpaA- 
cKoro ymiBepcHTeTa, nacib 1 . 1956 . 
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PABOTA M 11 

CAMOOCJIAEJ1EHHE EETA-H3JiyHEHHfl B OBPA3UE. 

OBPATHOE PACCEflHHE EETA-H3JiyHEHM51 
OT nOZU10>KKH OBPA3UA 

B pa6oTe H3yqaiOTCH a B a 3(J)c|)eKTa, cymecTBeHHo BJinmomux 
Ha peSVJIbTaTbl H3MepGHHH aKTHBHOCTH HCCJieAyOMUX 06pa3UOB: 
caMoocjia6jieHHe 6eia-H3JiyqeHHH b c;ioe paAHoaKTHBircro oo- 
pasua h o6paTHoe pacceHHHe -6eTa-*iacTHU ot nojxJiomm (noA- 
K.aaAKH) o6pa3ua. 

CaMoocjia6jieHHe 6eTa-H3jiyHeHH5i b o6pa3ue 

npH H3MepeHHH aKTHBH'OCTH 6eTa-H3JiyHeHHH o6pa3UOB npH- 
XOAHTCH y^HTblBaTb 3<j)(|)eKT CaMOOCJiagjieHHH, KOTOpblH 3aKJlK)j 
qaCTCH B TOM, HTO npH HCnOJIb30BaHHH npenapaTOB HeKOTOpOH 
TojimHHbi HcnycKaeMbie paAHOH30TonoM fieia-nacTHUbi noivio- 
LuaioTCH h pacceHBaiOTCH b TOJime caMoro npenapaia, He aoxoah 
A o ero noBepxHOCTH. 

npeAnojiojKHM, hto mh HMeeM HecKOJibico p a a ho a kt h b h hi x o 6- 
pa3uos oAHiiaicoBbix no ruiomaAH, ho pa3JiHmibix no TOJinume 
(b miYcm 2 ); KpOMe toto, AonycTHM, hto p a aho a k,t h b h bi e aTOMbi 
b o6pa3uax pacnpeAeJieHbi paBHOMepHO, a yAejibHaa ax- 
THBHOCTb Bccx o6pa3uoB (hhcjio pacnaAOB b eAHHHuy BpeMenn 
Ha 1 r BeiuecTBa) oAna h Ta )Ke. 

Ha pnc. 38 H3o6paxceHbi 6 t3khx ofipasuoB, KaxcAbin H3 koto- 
pbix ycjioBHO pa36nT Ha cjioh oAHHanoBoft TOjimnHbi. FlycTb Ka>K- 
AbiH TaxoH cjioh nocbijiaeT b cTopoHy cneTHHKa OAHHaKOBOe hhcjio 
nacTim 3a AaHHoe BpeMH — Ha pnc. 38 3to noKa3aHO xpeMH cTpeJi- 
k3mh, hcxoahiuhmh c KaxtAoro cjioh. Hs nepeoro h BToporo cjiocb 
Ha cnerHHK nonaAaiOT Bee nacxnubi (6 cTpeJiOK) ; H3 xpeTbcro 
c.tioh nepe3 npenapaT npoxoAHT jihiiib ABe TpeTH HanpaBJieHHoro 
Ha cnemHK 6exa-H3:iyHeHHH — na pnc. 38 H3 npenapaia N? 3 nbi- 
xoaht 8 cTpcjiOK BMecTO 9; neTBepibiH no TOAiUHiie npennpar mu' 
6oAbuie norjionxaeT fieia-nacTHUbi (npoxoxcAGHHe noKa3a’HO 10-ho 

r.i 
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cif) cyi k;i m h m 3 12); M3 riflToro, uiecTOro h noc.ne,ziyioui,HX cJioeB hh 
o^Hci MacxHua h a cwcthhk ynce He nonaAaeT — cneTHHK perncTpn- 
pyex aah 5-ro 11 6-ro o6pa3uoB to nee mhcjio nacTHu, hto h ajih 
A-tq oGpasua. Zla. TbHenmee yBejiHneHHe tojiiuhhh npenapaTa 3 a 
c L ieT napaiuHBaHHH hobbix CJioeB He MeHneT KapTHHbi — CKOpocTb 
eneTa ocTaeTca nocTHHHofi h onpeACJineTCH Jinuib paAHoaKTHBHo- 
CTblO BCpXHHX CJioeB, CyMMapHaa TOJILIJHHa KOTOpbi'X COOTBCTCT- 
ByeT Be.uiHHHc MancHMajibHoro npoGera p-nacTnn AaHHoro pa^Ho- 
n30Tona. 



6 


Phc. 38 . CxeMa nonomeiiHfi H3.nytreHHH b cbmom o6pa3ue. 

Ua pKC. 39 rpacj)HqecKH H3o6pa>KeHa 3 Ta 3 aBHCHM 0 CTb. Ha 
ropH30HTaJIbHOH OCH OTJIOJKeHbl TOJimHHbl 06pa3IJ0B l B Mr/cM 2 
(b ycjioBHOM MacmraSe), a Ha och opAHHaT — cooTBeTCTByiomne 
CKOpOCTH C T ieTa J B HMn/MHH. B OTCyTCTBHH CaMOOCJiaGjieHHH 6e- 
T a - H 3 JI y H OH H H 3aBHCH MOCTb Me>KAy CKOpOCTblO CHeTa (aKTHBHO- 
cTbio) ii TOJi ii|H mow oGpaaua Ao^i>KHa 6biTb Bbipa>KeHa npaMOH, 
h 6 o oGiIUIH aKTHBHOCTb IiponopUHOHaJIbHa TOJimHHe pa/lHOaKTHB- 
iioro o6pa3ua. Ha caMOM ACJie H3MepeHHan cKopocTb cneia, Ha- 
x l H H a H C !H eKOTOpOH TOJIUUIHbl GyAeT MeHbUie 0>KHAaeMOH, H 3Ta 
pa3HHua yBejiHHHBaeTcsi c poctom TOJiiUHHbi npenapaia (KpnBan 
ABB) . OTHomeHHe opAHHaTbi Ka>KAOH toh.kh SKcnepHMenTajibHon 
KpHBOi'i K COOTBCTCTByiOmeH OpAHHaTe npHMOH JIHHHH, H0Ka3bI - 
saiOLuee, Kanan aoji h H3JiyqeHHH perHCTp.HpyeTcn npn ashhoh 
TOJimHHe npenapaia, HasbisaeTcn KOs^MjjHuneHTOM c a m o- 
o c a a 6 a e h h h. 

OcJiafijieHHe niiTeucHBHOCTH nsAyqeHHH b BemeciBe paAHo- 
aKTHBHoro npenapaTa hbah6tch cjiomhoii KOMSHHaunen stjxpeK- 
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TO 13 C H M Op cl C C CM H H 51 11 ca MOIlOITlOilU'H Hfl. K03C})(j)HUHeHT caMooc- 
jiafijicHHH (<MCHee ciporo ero Ha3biBaTb K03(j)(j}HUHeHT0M caMono- 
jyioiju'hhm) oti ptvu-vi notch Kai< othouichhc cKopocTH cueia hctoh- 
HHKa a an h oh rojiiUHHbi l k ckopocth cneTa nenoniomaiomero hc- 
TOWHHKa. EcJIH o6o3HamiTb COOTB CTCTByiOLUHe CKOpOCTH C^eTa 
iiocjie bbc/ichhh nonpaBOK iia McpTBoe BpcMH h c})oh nepe3 J h Jo, 
to K03(f)(f)HUHCiiT caMoocnafiJicmiH 

J 


Bc/IHMHHa K03(jjt|)HUHeirra CaMOOO’ia6jieHHB TIOMHMO TOJHUHHbl 
npenapara aaBiicirr t a k >k c ot aroMnoro Ho\iepa MaTcpHa^a hc- 



PhC. 39 . 3 aBHCHMOCTb CKOPOCTH CMeTa OT 
TOJimHHbi npenapaTa npn nocTonimoK 
y^e^bHOH aKTHBHOCTH (KpHBajI CaMOC.int)' 
jieiiMH) . 

TOMHHKa h MHKCHMajibHOH 3 HeprHH SeTa-nacTiiu. Tomhlih I 3 HA 3a- 
BHCHMOCTH K03(})C[)HUHeHTa S OT yi<a3aHHblX 4 )2K TOpO R nOKa HO 
ycTaHOBJieH, nosTOMy yneT eaMOOCJia6jienHH npn hbmcpchhh 
aKTHBHOCTH 06pa3U,0B (b TCX C^yHSHX, KOr^a 3T0 HCOtlxO^HMO JXQ- 
jt a t b ) AOJiH<eH 6biTb npoBe^CH nyTCM onbiTHoro o n p cm c,t c h h h ko- 
3(|)t})HUHeHTa S JXJ HI Ka>K£Oro H3VMaOMOrO HSOTOna B OTHC.TbHOCTH 

h hmchho b tom BcmecTBe (cocahhohhh) , c KOToptiM npeanojia- 
raoTCH paooTflTb. 

3KcnepnMCHTa,TbHoe oiipiMcviCHHe nonpaBKii na caMooc.Jia6jic- 
HHC ITpOBOUHTCH CHOCOSOM, aHaJIOTHWHblM pacCMOTpCHHOMy BbHlJC 
npHMepy. ripenapaTbi pa3Hoft TOJimHHbi, HMeromne o^hv h tv >ko 
yHQJ IbHyiO aKTHBIIOCTb, MOHCHO nOJiyHHTb, HanpHMCD, nyTCM oca>K- 
ACHHH H3 KpaTHbIX oSTjOMOB p aaHoa KTHBHOTO paCTBOpa. ripH 
3tom Hy>KH0 codjnoAaTb ycjiOBHe, HTo6bi Bee o 6 pa 3 Ubi hmcjih 
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oixunaKOByio nAomaAb 11 paBHOMcpnoc pacnpeAeAemie aKTiiBHbix 
aroMOB. K noAyneHHOH kphboh caMooc^aSjieHHH npoBOAflT Kaca- 
TejibnyK) b Hanajie KoopAHHaT (pnc. 39 ), no Koiopon ii naxoAni 
3 iianeHHH J 0 “-hcthhhoh CKopocm cneia— aah KayKAon toaluhhn 
npenapaia, a 3aieM h KOS(j)(f)HimeHT s. 

PaccMaTpHBan pnc. 39, mh bhahm, mo KpHByK) caMoocjiafijie- 
hhh mo>kho pa36HTbna 3 ynacTKa: OA, AB h EB. CooTBeTCTByio- 
lUHe 3 thm ynacTKaM kphboh npenapaTbi ycaobho Ha3biBaiOT 

TOHKHMH, C p e A H H M H H fieCKOHeHHO T O A C T bi M H , 

Ha yqacTKe OA (TOHKHe o6pa3Abi) KpHBan caMoocjia6jieHHfl 
Kai<-6yATo c^HBacTCH c npHMofi, cooTBeTCTBytouieft hcthhho& 
a kthbhocti! h, CAeAOBaTeAbHo, nonpaBKy Ha caMoocjiafijieHne 
MOJKHO He yHHTblBaTb (S = 1 ) . OaH 3KO, Ha CaMOM AGJie, npn Ma- 
.Jibix TOJimnHax (/~3 — 10% R M ) KpiiBan hact Hecm/ibKo Bbiine 
npHMOH (sto He noi<a3aHo Ha pncyHKe), mo cooTBeTCTByeT ,yBe- 
Anne hhk) cKopoc™ cneia no cpaBHennio c hcthhhbim 3HaneHneM 
(J>J 0 ). 3TOT 3(|)(|)eKT OfiBHCHHeTCH (|)OKyCHpyjOmHM AeflCTBHeM 
MSTepnajia oOpasua, t. e. pacceHHneM 6eTa-H3AyqeHHH, npHBo- 
AHimiM k yBeAHneHHio hhcab nacTHU, HanpaBAeHHbix b dopoHy 
cneTMHKa. H3-sa paccenHHH 6eia-H3AyqeHHH b npenapaie (jjopMa 
KpHBOH CaMOOCAa6AeHHH CTaHOBHTCH CA03KHOH H np aKTHHCCKH 
saipyAHHTeAbHo onpeAejiHTb HanpaBAeHHe KacaTeAbHOH-Kaca- 
TeAbHan OKa3biBaeTcn b to >Ke BpeMH h ceKymen. llpn yBeAHne- 
hhh TOAiUHHbi npenapaia 3(j)(j3eKT caMonorAomeHHH nepeKpbiBaei 
SCj^eKT (J)OKyCHpOBaHHH — KpHB3H HAeT HH2KC npHMOH. 

YnacTOK OA xapaKTepeH aah npenapaTOB, TOAmHua KOTopnix 
opneHTHpoBOHHo AeKHT B npeAeAax 0</< cl % . Ecah paccMaT- 
pHBaTb oneHb TOHKHe o 6 p a 3 u bi (0</<0,2d v .,) , to 
b 3tom CAynae, nan npaBHAo, nonpaBKH bboahtb He H,y>KHo, 
tsk KaK 3(J)(J)eKTbi pa-cceHHHH h eaMonorAomeHHH Ha tbkhx toa- 
mHHax ci<a3biBai0TCH eme CAa6o. OAHano, ecAn Tpe6yeTCH Bbi- 
coi<aH TonnocTb (<^l°/o), to npeHefiperaTb caMoocAadAeHneM 
MOJKHO AH IUb npn l ~ 0,01 di; B . 

YnacTOK AB kphboh caMoocAaSAeHHn o6bmno 6oAee npom- 
}KeHHbiH, neM sto noKa3aHo Ha pnc. 39. 3ia qacTb kphboh OTBe- 
naeT caMonorAonxeHHio b o6pa3ixax, TOAmnna KOTopbix Haxo- 
AHtch b uinpoKOM HHTepBaAe di; 2 </<^R M — c pe A h h e o 6 p a 3" 
u bi. rionpaBKy Ha caMonorAomemie aah cpeAHnx o6pa3uoB 
mohcho Haft™ no rpa(J)HKy BbimeyKa3aHHbiM cnocoOoM. 

ZtocioBepHocTb rpa^HnecKoro onpejxejienm K03(f)(})HAHe.HTa s 
h b stom cAynae orpaHHHHBaeTcn ipyAHocTHMH npn npoBeAeHHH 
KacaTCAbHOH K KpHBOH c a moo c a a 6 A eH H H . 

Bbipa>KeHHe aah K03(})(j)HUHeHTa caMOOCAaSAeHHH na ynacTKe 
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A5 mo/Kho rio/i y'lirii) 113 tcopcthmcckhx coo6pa>KeHHH, ccji h hc- 
xoflHTb H3 3KcnoHeHuna.ibHoro 3aKOHa norjiomeHHH 6eTa-jiyveH, 
KOTOpblii OAHaKO BbinOJIHHeTCH BeCbMa npH6AH3HTeJIbHO. 3ra cj)0p- 

Myjia (mm 3Aecb onycnaeM ee bhboa) HMeeT bha: 

J _ _1— e~^ 1 

j7~ s W ~ 


3^ecb j.i—MaccoBbiH K03cj)(})HUHeHT norjiomeHHH AaHHoro 6eTa- 
H3Jiyqe : HHH (b CM 2 /Mr), a / — TOJimHHa npenapaia (b miYcm 2 ). 

OopM,y,ny (2) mojkho nepenucaib b bhac: 



dv, I 

0,693/ V 


1-2 



( 2 ') 


r^e dv a — TOJiLUHHa noAOBHHHoro norAomeHHH AaHHoro 6eia-H3- 
AyneHHH. 3aMeTHM, hto GyAei 6ojiee CTporo, ecAH bmccto / 6paib 
(jut) , KOTopan onpeAeji5ieTCH anaAorMBHo ^^ (paCoTa Ns 9). Co- 
uiHOiiieHHH' (2) h (20, BbiBeAeHHbie b npeAnojio>KeHHH cnpaBeA- 
ahbocth BK-cnoHeHUHajibHoro 3aKona norAomeHHH, ne ynHTbi- 
b a K ) t t aioKc pacccHHHH 6eTa-H3JiyweHHH b npenapaie h nosTOMy 
mba aiotch ^Hmb rpySbiM npngjiHJKeHHeM. lioAb30Baniie bthmh 
fj)opMyjiaMH onpaBAaHO TOJibKO aah npenapaTOB yKa3aHHoft toa- 
muHbi (d«/ a </<R M ). 

Hai<oHeu, aah SecKOHeqHo TOACTbix oSpasuoB, 
TOJILUHHa KOTOpbIX TIpeBOCXOAHT TOAIJXHHy MaKCHMaAbHOIX) BpO- 
Gera GeTa-nacTHii,, />R M , HacTynaer «HacbimeHHe» (ynacTOK BB 
Ha KpHBOH pHC. 39), T. C. CKOpOCTb CHeTa He 33 BHCHT OT TOAIAHHbl 

npenapaia, J Joo. B 3 tom CAynac TpyAHO tohho onpeaejiHTb no- 
upaBK.y na caivioocAaGAeHHe b OTAeAbno b3htom o6pa3Ue. OAHa- 
KO npH OTHOCHTCAbHbIX OnpeAeAeHHHX 3KTHBH0CTH, CCAH CpaBHH- 
B 3 K)TCH ABa HCTOnHHKa, HMdOIUHe «6eCKOHeHHyiO» TOAIUHHy, no- 
npaBKa HaxoAHTCH cpaBHHTCAbHo AerKO. 

riycTb aj h a 2 — HCTHHHbie aKTiiBHocTH nepBoro h BToporo 06- 
pa3UOB, Jj h J 2 — H3MepeHHbie CKOpocTH cneia nocAe BBeAei-wn no- 
npaeoK Ha MepTBoe BpeMH h (|)oh cnexnHKa, U h / 2 — xoAmHHbi 
b mt/om 2 cpaBHH BaeMbix o6pa3uoB. TorAa, noeKOAbKy aKTHBHOCTb 
o6pa3ixa nponopmionaAbHa ero xoaihhhc, oTHomemie aimiBHO- 
C’TPH ^OCCKOHCHHO TOACTbTX» 06pa3U0B BbIpa>KaeTCH CAeAVFOlUHM 
oopa30M: 


a, __ : ij_ /, 
a 3 j : . L 


(3) 
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CjienoBaTeJibHO, ccjih ooa npenapaia HMeiOT oAHiiaKoRyio 

TOJimH.HV, TO HX aKTHBHOCTH OTHOCHTC5I K3K COOTBeTCTRyiOIH,He CKO- 
pocTH cqeTa h, HaoSopoT, npn oAHnaKOBbix ckopocthx chcto 
aKTHBHOCTH npenapaTOB othochtch ksk hx TOJmjHHbi. 

MeTOa SeCKOHCHHO TOJICTblX o6pa3UOB HpeSBbiqaHHO npod H 
nooTOMy qacTo npuM-eHaercsi npn cpaBHHTejibHbix HSMepeHHHx 
aKTHBHOCTH npo6 b h c c Jie aob a h h h x c npHMeneHHeM MeneHbix 
htomob. OAHaico ajih aScojnoTHbix JisMcpeHUH TaKofi MeToa hc 
TOAHTCH. 

HTaK, B 3aBHCHMOCTH OT TOJIIUHHbl npenapaTOB nOJIb3yiOTCH 
TeM hjih HHbiM cnocoSoM BBe^eHHH nonpaBKH Ha caMoocjiaSjie- 
hhc. 


O 6 bi q h o p e k o m e h a y e t c 5i bccth p a 6 o t y ji h 6 o 
c o q e h b tohkhm o 6 p a 3 u a m h (/<0,2di ), ju\ h 
k o t o p bi x m o hc h o n p e h e 6 p e q b 3 cj) c}) e k t a m h c a - 
m o o c ji a 6 ji e h h h, ji n 6 o c o 6 p a 3 n a m h, t o ji m h h a ko- 
to p bi x h b jt n e t c h «6 e c k o h e q h o 6 o ji b in o n» (/>Rm). 

E'CJIH TT9 yCJIOBHHM OntITa o6pa3UbI HMeiOT Cpe^HIOK) TOALUH- 
Hy (d.-</<R M ), to nonpaBKa onpeAejineTcn no tfropMyjie (2) 
hjih nyTeM npeABapHrejibHoro SKcnepHMeHTa h nocTpoeHHn cpa- 
<f)HKa caMOocjiaSjieHHH. 

FIonpaBKa Ha caMooc./ia6jieHHe oco6eHHo cymecTBeiiHa ajih 
H 30TonoB, HcnycKaiomHX M5incoe 6exa-H3JiyqeHHe. Tan, ajih C 14 


(d«, — 2,7 mt/cm 2 ) npn Z = 0,2d>^0,5 mt/cm 2 oTHomeHHe — ~~ 
cocTaB.aneT ~ 1,06 (no ashi-ibim KomcpeTHoro onbiTa), a npn 
1 = 4 mt/cm 2 j° — 1,58. Ecjih nee no ycjioBHio onbiTa TpeSyexcn, 


qToObi caMoocjiaOneHne He npeBocxoAHJio 1% ot cnopocTH cqe- 
Ta, to b cjiyqae C H TOJimnna npenapaTa He AOJincna npcBbimaTb 
25 mkt/cm 2 ( l ~ 0,01 di; s ), t. e. o6pa3Ubi aojihchbi 6biTb npan- 
TiiqecKH «HeBecoMbiMH». 


Jl.nn /Kcctkoto 6eTa-H3JiyqeHH5i, nanpHMcp P 4 -’, nonpaBicy na 
caMonoiviomcHHC mo>kho ne npHHHMaTb bo BHiiManne BnjioTi, ao 
tojiluhii npenapaTOB nop5UKa 10 — 20 mt/cm 2 , AonycKaa npn 3 tom 
oujHfiKy b 4 — 6%. Elpn /= 1 mt/cm 2 nonpaBKa cocTaBjineT mchcc 
l%> or ckopocth cncTa. IlpuroTOBACHHe Taiciix npenapaTOB na 
ii pa kth ice ne n p e a c t a b ji h e t TpyAa. 

OTaoAa 5ICHO, qTo ajih hcoctkoto 6eTa-n3JiyqeHiiH yAodnec 
1 1 0 JI b 3 O B a T bC 51 M0TOAOM «OHeHb TOHKHX •o6pa3U'OB» f B TO BpeMH 
KaiC M CTO A «6eCKOHeqHO TOJICTbIX o6pa3UOB» HaXOAHT IIpHMeHC- 
mie a Ji n H30 to non, oOjiaAaioLUHX CeTa-H3;iyqeiiHeM Ma T mfi 3nep- 
nm. 


. r )() 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


M, HaKoneu, nonpaBKy na caMOocjia6jieHHe boo-6 me no ny>K- 
HO BBOAHTb B CJiyqae O^HHaKOBOH TOJIIUHHbl (b Ml7cM 2 ) BCCX H3- 

MepneMbix o6pa3U0B, ecjin peqb hact o cpaBHeHHH hx 3kthbho- 

CTeii (OTHOCHTeJIbHbie K3MepeHHB). 3 to, OAHaKO, OTHOCHT-CH 
TOJibKO k npenapaTaM, coaepxamHM oahh h tot >Ke paAHOH30- 
Ton H H3MepneMbIM B TOJKAeCTBCHHblX yCJIOBHHX. <t>OpMa KpHBOH 
CaMOOCJiaSjieHHH 3aBHCHT OT KOHKpeTHblX yCJIOBHH H3MepeHHH — 
B3aHMHoro pacnojio^eHHH npenapaTa ;h c^emHKa, MaTepHajia 
ITOAJIOJKKH H T. JX-y H HapyilieHHe CTaH^apTH3aUHH yCJIOBHH B Te- 
neHHe H3MepeHHfi Been cepHH o6pa3UOB BJieqeT 3a cofiofi pa3Jin- 
hhc b BejiMHHe caMoocJia6jieHH5i. 

Oco6o BaxcHbiM HBjiHeTCH yqcT nonpaBKH Ha caMoocJiafijieHHe 
npn cp a BHHTCJIbHblX H3MCpeHHHX aKTHBHOCTH o6pa3Itf)B, COACp- 

xamux pa3JiHHHbie paAHOH30Tonbi, HanpHMep Sr 90 h Ca 45 , P 32 
h S 35 h t. <n. HrHopHpoBaHHe 3<J) cj) c-kt fi caMooc.ia6,acHHH b sthx 
CY iyqaax npHBOAHT k oiunGoMBbiM pe3yjibTaTaM. 

PaCC MOTpH M HCCKOJlbKO KOH KpCTHbIX npHMCpOB. 

UpiiMcp /. riyc.Tb HCCJieAyeMbifi oSpaaeu (riomsa), coAep>Ka- 
m-iiH P :?2 , b bhao cyxofi naBecKH Maccofl m=2 r noMcmen na 
KpyiYiyK) a.'iioMHHHCByio HameHivV ;uiaMeTpoM 2 cm. CKopocTb 
cMexa oopasua coctcIbjihct J=10OO iiMn/mim. BbiqiitviiiTb no- 
npa bkv na caMooc.iafiJiciiiic n onpeae/iHTb .hctwmhvio cnopocTb 
cneia J:> (ajih P 3 " npHHHTb p =0,006 cm 2 /mt) . 

PeineiiJMe. OnpoACJincM to.iiuhhv o6pa3na no (fjopMyjie 

/ = ™ , r;xc S — naomaai, o6pa3iia. Tax kbk S = rtr 2 =3, 1 4 cm 2 , 

. 2000 mt po _ , * n 

to /= - 636 mt/cm 2 . CjicAOBaTCJibHO, hmccm cjiyqan 

j 3,14 cm- 

2 <7<R,, II oopaSCU 51 BA BOTCH «CpCAHHM». EcJIII OTCyTCTByOT 

3 k c n c p n m c h t a a b 1 1 o h rpac{)HK caM00CJia6jieHHH, to kos^huhcht 
s onpcAcvincM no (jjopMyjic (2): 


s 


J 

Jo 


c 

id 


III 


1 — 0,022 0,978 

3,82 3,82 "" 3,82 


0,256 


Vmjitwbhom iionpaBKy 
i f \ io 1‘Kopocib cncra 



n; ! cnM( -or jran/HMino n naxoniiM 


1000 

0,256 


3906 UMfiLvtth'. 


HCTMH- 


IlpiiMcp 2 . riycTb cpaBHHBaiOTCH aKTHBHOCTH abvx npenapa- 
I (iB, (UHI! m KOTOpbIX COAep/KHT U 30 TOII S 3 ’\ a Apyroil P 32 . 
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06a npenapaia npe.ncTaB.nmoT codon oca/inn no 0,1 r, paBHo- 
MepHo paenpenejieHHbie no njiomann 5 cm 2 . Hanra H'CTHHHoe 
OTHoineHne aKTHBHocieft a^hhmx npo6, ecjin cnopocTH cneTa 
cocraBJiHiOT: Js 3 o =200 umh/muh , Jp 3; s= 50O umuImuh. 

ripHHaTb flJiH S 35 : d. =3 miYcm 2 ; R NI = 21 mt/cm 2 ; 

^ =0,230 cm 2 /mt; 

fljifl P 32 : d. , =115 Mr/cM 2 ; R M =780 mt/cm 2 ; 
0,006 cm-Vmt. 

1 00 

PeuieHHe. Jinn o 6 ohx npenapaTOB /= — ■ - =20 mt/cm 2 B <yiv- 

5 

qae S 35 (3</<21 Mr/cM 2 ) npenapaT hbjihctch cpen,HHM, h hcthh- 
nan cKopocTb cicia uaxo/uiTca no cjx>pMy,ne: 



s 


“200 


t <■! 


■i ./ 


200 


4,60 


1 _ £r-4,o» 


= 200 • 


4,60 

1 — 0,01 


= 200 - 


4,6 

0,99 


~ 200 • 4,65=930 imn/MtiH. 

ZIjih 6eTa-H3JiyqenH5i P 32 npenapaT HBJiaeTca oaenb tohkhm 
(/<0,2dy, ) h nonpaBKy mojkho ne ynHibiaaib (c liorpeuniocTbio 
' ' 6°/ o ) . r aKii'M o6pa30 M, hcthhhoo OTHoineHne aKTUBHocTen (cko- 
pocTefi cnexa) cocra bjihct: 


J oS3s _ 930 
„p l2 ' ' 500 ~ 1,1 


b to BpeMfl KaK o iTiO'iii 6 HH 6 CKopocTeH cnexa 6 e 3 yqera caMoocxao- 
.xeHHH 6b ijio paBHo 0,4, hto Morjio, HanpHMep, npH booth k ollih- 
6oHHOMy BbiBo^y o CTeneHH nocTyruieHHH ^oc^opa h cepbi b nccJie- 
/xyeMbie o6BeKTbi. 


TlpuMep 3 . HMeioxcH ABa o6pa3ua, coAep^Kamxfe Ca 45 (d v 3 — 
= 5,5 Mr/cM 2 ; fx = 0, 1 3 c-m 2 /m r; R M =57 Mr/cM 2 ). 

06pa3Ubi npeAcraBjiHioT co6ofi cpe3bi H 3 kocthoh TKaHH ruio- 
lUa^bK) 2,5 cm 2 h MaocoH nii = 300 mt h m 2 = 1200 mt. Onpe^ejiHTb 
OTHocHTejibHoe C0‘Aep>KaHHe Ca 45 b npo6ax, ecjin: a) Jj = J 2 ; 
6) Ji=6000 UMti! MUHy J 2 z =500 umuImuh. 

300 CHHe * °^ a3ua — 6ecKOHe i iHo TOACTbie, Tax naK 

/! = 2^-120 mt/cm 2 h / 2= -^-=480 mi 7 cm 2 h, cAeAOBaTejibHO, 


BHnojiHaercH ycjioBHe />R M . B 3tom cjiyqae mowlho npoH3BecTH 
cpaBHeHne aKTUBHOCTeH oSpaauoB, no;ib3yflCb cooTHome- 
HHeM (3). 
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ilia vcjiobhh a) : 

a, _J L _ U__ , ,i20 = ±. 
a 2 J 2 ^2 480 4 

11.13 yCJIOBHH 6): 

a, 6000 120 

a 2 “ 500 ' 480 

PaccMOTpeHHbiH Bbirne cnoco6 BKcnepHMeHTajibHoro onpeac- 
TeHHH nonpaBKH Ha caMoocjiafiaeHHe, KaK oTMeHaaocb, aBaaeTca 
BecbMa npn6JiH>KeHHbiM. Ecan Tpe6yerca 6oaee tohho onpeae- 
•iHTb nonpaBKy, no,Tb 3 yK>TCH cJieayioiu.HM npneMOM. ^ 

n p h roTO B.n a kit cepwro npenapaxoB oaHHaKOBOH oomen 
3 KTHBHOCTH, Ho p a 3 JI H H H O H T O JI HI H H H. TaKHM OOpa- 
toM, yae.ibnaa a KTHBHOCTb npenapaTOB b stom cayaae aBJiaeTca 
biyiiimhhoh nepeMeHHOH. 3 to aocTHraerca, HanpHMep, nyTe?.i 
ocaa<acHHa h 3 pacTBOpos c oaHHaKOBbiM KoanaecTBOM paanoax- 
•riiBHoro H30iona, ho pa3JiHHHbiM KoanaecTBOM HOCHTeaa. Pe3yab- 
raTbi n3MepeHHa sthx hctohhhicob nocae bhocghhh cooTBeTcr- 
bvjoiixhx BonpaBOK Ha MepTBoe BpeMa h <}>oh H3o6pa>KaiOT b 
BHae rpad)HKa 33 BKCHMOCTH CKOpOCTH CHeTa OT TOJIlU'HHbl npe- 
napaTa. PicTHHHaa CKopocTb caeTa Jo (6e3 caMOOcaaoaeHHa) 
onpeaeaaeTca sKCTpanoaauHefl KpHBoft k HyaeBOH ToamHHe 
npcnapaTa, Ha ociioBe noayneHHbix aanubix ctpohtch hobhh 

rpacjMIK - - 33BHCHMOCTb K03t|)(})!mHeHTa OCJia6jieHHH jjj~ 0T T0,fI " 

lUHHbi npenapaTOB. 



Piic. 40 3 aBHCHMOCTb K 03<M>HUHeH T a caM0c.ia6ae- 
HHa OT tojiiuhhm npenapaTa (npenapaTU hmciot 
ojHnaKOBYK) o6myio aKTHBHOCTb HO pa3Hoe ko.ih- 
qeCTBO HOCHTeJIH) . 
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Ilo TciKOMy rpacjjiiKy (cm. pji-c. 40) ncnocpcACTBeHHO oripexe- 
.'isfc'ica nynpaBKa iia caMoocjia 6 .aeHHc h 6 ojiee tomho, 'ieM b nep* 
I!<1 m v.cnuc. ripeHMymecTBo yKa3aHHoro Mcro.ia ocodemio npo- 
siBJiacToi iu ia tohkhx npenapaTOB (0</<d xaK na K 110./1 v i ien- 
Haa npHBaa b 3toh o 6 jiacTH (oSbmHo npn 3 — 10 % R M ) mm cot 
OTH 0 T.TIIB 9 Bbipa>KeiIHbIH MaKCHMV M, O 6 V 0 Jl ( ) B ./I 0 II H bf H paCC 0 H- 
hiicm oera-MacTHu b npenapaie. 3 tot ocJkJk'kt 5b u 3 aMacKnpo- 
Ban b paHee paccMOTpeHHOM MeTOAe, mto co3;iaBajio HeonpeA*-- 
jieHHocTb npn onp-eAejieHHH nonpaBKH b a^hhom HHTepBajic 
TOJILUHH. MeTOA COOCa>KAGHHH HBOTOIia C HOCHTeJieM AaeT TOM- 
Hbie pe3yjibTaTbi npH HajiHMHH hcxoahoto H3oiona AO'CTaroMHOH 
YAeJIbH-OH aKTHBHOCTH, HTO n03BOJIHeT n pTi rOTO B H Tb nepBblft npe- 
napar 60 Ckoh 0 Mho tohkhm h npaBHJibHo npoBecin 3 KCTpanojifl- 

UHK) K HyjIIO. 

npeA^iaraeMoe ynpa/KHeHHt* 1 iipe;iycMaTpHBaer JiHiub Kane- 
CTB0HHO0 03H2KOM JI0HHe c 3(j)(J)0KTOM ■CaMOOCJia-6jieHHfl 60 Ta-H 3 - 
.1VM0HHH B C.TOBX p a A H O 3 KTHB H O TO 06pa3Ua. 

OSpaiHoe pacceflHHe 6eTa-H3JiyHeHHH 
or iiOAJio>KKH o6pa3qa 

PaAHoaKTHBMbie npenapaTw, noA.iOKaiUHo h3M0,P0hhhm, hspo- 
TaBJIHBaiOTCH 06 bIHH 0 JTh6o B BHAe TOHKHX CJIOeB (ocaAKOB) , iHaHe- 
C0HHbix na 4>H. r n>TP0BajibHyK) 6yMary, a . t t k> m h h h 0 By 10 h.th ctck- 



<30 


Phc. 

biia) 


41. HeKOTopbie THnbi paAHoaKTHBimx otfpaauoB (Biiciuafi 
H aOaCTB BOK K HUM. OlCBa BBepXV -- CTO»iIIK* 2 >Ta>{\CpKfl J. ( 'i ji 
oopaauoB. 
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.1 HHHV’K) qaLLICMKH, ,iIi6o, HanpHMep, B BH^e IiaBGCOK H 3 MC.WICH- 
noro pacTHicvibHoro BemecTBa, nonBbi ii t. it., KOTopbie no.uc- 
maiOTCH b nauieuKH pa3Hbix thhob, uedO(J)aHOBbie naKCTbi, xac- 
ccTbi H 3 njiOKCHr.'iaca ii Apyrnx MaiepHa/ioB. HeKOTopbic THnbi 
npenapaTOB h noACTaBKii k hum H3o6pa>KeHbi Ha puc. 41. B ,ie- 
bom BepXHCM yrjiy pncyHKa noKaaaH CTOJiHK-3Tan<epKa A.nn 
o6pa3UOB, Koio.pbiH HcnoAbsyeiCH bo Bcex paSoTax iiacTonmcro 
npa KTHKyMa, 

Pas.THHHe b to.tiuhhc p a a h o a k tub h u x ripcnapaTOB, xax mw 
BblHCHHAH, CKa3bIBaeTCH HB 3C|xj)eKTe C3 MOOCJia6.JieiiHH. 

OKa3biBaeTca ? mto mhc/io Gera-HacTim, perHCTpHpyeMbix cmct- 
MHKOM, TaKyKC 3 a B H C II T Ii OT n O A .71 O }K K H, Ha KOTOpy K) IiaHC- 
cen upcnapaT. AenciBHTe.TbHo, b peayxbiaie npoucccoB paccen- 
iiH5i, iieKoiopaa aoxsi ocxa-Macnm, HcnycxaeMbix b HanpaB/ieHHii 
no;i.io>KKH, mo/kct oTK.iOHHTbca 6o.nee, hgm na 90° OT CBOCrO 




Phc. 42c/. Cxewa ofipautoro 
paccenHHH 6eTa-H3/iyMCiiHj* 

OT nOZlJIO/KKH. 


Phc. 425. 3aBHCHM0CTb oSpamoro pac- 
ceJIHHH OT TOJHUHHbl aJIJOMHHHeBOH 
noAaojKKH, d = f (d) . 


iiepBOHaHajibHoro nyTH, t. e. no cymecTBy OTpa>KaTbCH oopaTHO 
a T O M a M H nOAAOTKKH. 3 t 0 n.pHBOAHT K HapymeHBK) HBOTpOIiHOrO 
pacnpeAeJieHHH 6eTa-H3JiyqeHHn no yrJiaM. B pe3y;ibTaTe o6paT- 
hoto paccenHHH yBeJiiiHHBaeTcn hhcjio 6eia-nacTHU, BbuieraiomHx 
b cTopony cneTHHKa, a BMecie >c TeM yBeiTHHiiBacTCn h cxopocTb 
cneTa HMny/ibCOB (cm. pnc. 42a). 

3^)c})ckt oSpamoro paccenHHH 6eia-H3;iyneHHn ot hoa. j io)kkh 
npenapaTa HCCJieAOBajiCH phaom aBTopoB. Pe3y;ibTaTbi Aaior 

33BHC HMOCTb KOOC^HUHeHTa oSpaTHOPO paCCeH'HHH OT TOJUAHHbl 
d ii aTOMHoro HOMepa Z noAAOKKH, MaKCHMa/ibHoft sHepriiH 6eia- 
cneKTpa E h t. a-, ri;pHqeM noA Koa^imneHToM o 6 p a t- 
h o r o p a c ce n ii h n q noHHMaeTCn othouichhc cKopocru cneia 
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ot npenapaTa c noAJioHCKofi Jq k ckopocth -cqera 6e3 noxiora- 
KH Jo. 

q =^ = i?± AJ -? (4) 

Jo Jo 

r^e AJo — npHpameHHe ckopocth cnera b pe3yjibTaTe oSpainoro 
paccenHHfl 6eTa-MacTHu; ohcbh/iho, mto q > 1. 

PaCCMOTpHM, KaK 33BHCHT K03(J)(J)HUHeHT o6paTHOrO paCCCH- 

hhh q ot d, Z h E. 3Ta 3aBHCHMOCTb H3o6pa>KeHa Ha pnc. 42 
6, e 9 a. 

KpHBbie q = f(d mp/cm 2 ) npn nocTOHHHbix 3HaHeHHHx ZhE m 
( iPHC. 42 6) noi<a3biBaiOT, hto h h T e hch b h oct b oQpaTHo orpaaceH- 
Horo H3Jiyqe»HH yBejiH^HBaercH c tojiiumhoh ikwiojkkh h hocth- 
raer HacbimeHHH npn TOJimnnax, pa-BHbix npH6;iH3HTe.nbH0 
0,2 R M — MaKCHMajibHoro npo6era 6eTa-HacTHU b no^oJKKe. Ha 
pHCyHKe 3TO HJIJIIOCTpHpyeTCfl KpHBbIMH JU IH 6eTa-H3Jiy HBHHfl 



Phc. 42b. 3aBHCHM0CTb o6paTHoro pac- 
C6HHHH OT aTOMHOrO HOMepa BenxeCT- 
Ba nozx^io>KKH, c;— f(Z). 



Phc. 422. SaBHcnwocTb o6paTHoro 
paCCeBHHfl OT MaKCHM3JIbH0H SHeprHH 
p-cneKTpa, q=f(E M )- 

G2 
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h Co 00 , nojiyqeHHbiMH npn H3MepeHHH ooparHoro OTpa>KeHHH ot 
a a K) M H H H e B O ii nOAAOJKKH. 

npn TOJimHHe no^o^eK, paBHofi caoio HacbimeHHH, ofipaT- 
Hoe pacceHHHe Boapaciaei c y b e ji h n e h h e m aTOMHoro HOMepa Z 
BemecTBa noAJio>KKH. no,MemaH no a ofipaauoM, HaneceHHbiM Ha 
TOHKyK) opraHnnecKyio njieHKy, hoaaojkkh H3 haiomhhhh, MeAH, 
cepc6pa, njiaTHHU, CBHHua h t. a., mm 3aM.enaeM MOHOToHHoe 
y.BCJiHHeHHe CKopocra cnexa. noAJioxceK m Tn>KeAoro MaTe- 
pnaAa Kos^cfwuHeHT oSpamoro paccenHHH q MO>KeT npnHHMaTb 
3naneHHH ao 2,0 h Aante 6onee b cjiynae 6eia-H3JiyneHHH 6oJib- 
UIOH HCeCTKOCTH. Phc. 42 6 HAAIOCTpHpyeT 3a>BHC'HM0CTb q = f(Z) 
npn d>d Hac aah cAyqaeB P 32 h Co 60 . 

Ec ah noA^o>KKOH cjiy>KHT He 3 AeM 6 HTapHoe BemecTBo, to 
FI pHHHMaeTCH BO BHHMaHHe epeAHHH 3{})4>eKTHBHbIH aTOMHblH HO- 
Mep nOA*TO>KKH. yCTaHOBJieHO, HTO BepOHTHOCTb aKTa odpaiHoro 
oT-pajK'eHHH nponopuHOHajibHa ]/Z. Plo3T0My aah bmhhcjichhb 
qpeAHero atJ^eKTHBHoro aioMH-oro HOMepa noA«no>KKH no otho- 
meHHK) k oSpamoMy pacceHHHio 6 eTa-nacTHi; oeAyeT npHMeHHTb 
cpopMyjiy: 


Z 


cp — 




(5) 


tac n j — H'HCJio aTOMOB 3neMeHTa c nopnAKOBbiM HOMepoM Zi b 
. wrieKyne BemecTBa noAAo^KKH. 

npn H C C JI e A O B a H H H 3aBHCHMOCTH q OT M BKCH M 3 A bH O H SHepTHH 
fieTa-cneKTpa HafvnonaeTCH B03pacTaHHe q c poctom 3HeprHH 
h p h 6 ji h 3 n t e ji bH o AO E M = 0 ,G .use, noe ,/re nero q ocraeTca npaKin- 
qeCKH nOCTOHHHbl M (pnc. 42 a) . TaKOH BHA 3aBHC'HMOCTH q = f (E M ) 
oSHHCHHeTCH noiyiomeHneM odpaTHO-paccenHHoro H3JiyneHHH no 
iivth b cneTHHK, KOTopoe npeoonaAaeT aah 6eTa-nacTHu Majibix 
3 He ( p ran. 

ScptJieKT oCpamoro pacceaHHa HeoSxoAHMo ynHibiaaib, KorAa 
110 yCAOBHHM OnblTa npHXOAHTCH H3MepHTb o6pa ! 3U,bI, HaHeceHHbie 
na pasHbie (no TonmHHe hah no aTOMHOMy HOMepy) noAAOKKH, 
a b c.iynac OAnnaKOBbix rioAAO>KeK — ecAH c p a b h h b a io t c h aimm- 
liOeni o6pa3UOB, coAep>KamHx pa3AHHHbie H3oronbi. 

3a\ieTHM, qro K03(j)(j)HiuieHT oSpaTnoro paccesiHHH y\ieHh- 
maeTCH, ecAH B03paciaeT TOJim-H-Ha npenapaTa /, Ta k nax OTpa- 
>KeHHoe ot noAAOH^KH H3Aynemie norAomaeTCH b cnoe caMoro 
o6pa3na. ripn Z > 0,2 R M oipa^eH-He ot noAAoacKH nepecTaeT cna- 
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:UjiBaTi)C5i h ;yi5i AociaTOMMo TOJicibix npenapaTOB M0>KeT He yqn- 

TblBaibCH. 

yBe.THHCHHC CKOpOCTH CM6Ta H3-3a oSpaTHOro paCCCHHHfl 33 - 
BHCHT TQKTKe H OT KOHKpe I'HblX yCAOBHK <H'3MCpCHHH, B HaCTHOCTH 
or Te.ieciioro yr.aa okouikh eMemHKa £2 (thk ksk orpa>KeHHoe 
H3AyHCHHe HeH30TponHO), OT TOAIUHHbl OKOLHKa (CTeHKH) CHeTHH- 
Ka h caoh B03Ayxa Me>KAy npenapaTOM h chctahkom h t. a. 

TaicHM ofipasoM, mm bhahm, mo (J)aKTopbi oSparHoro pa-ccen- 
hhh ot noAJioxtKH, caMoocjiafijieHHH b o6pa3ue, a TaxjKe norjio- 
meHHH fieTa-H3.iyqeHHH Ha nyTH ot npena;paTa k cnerraKy xec-Ho 
cbh 33 Hbi MOKJiy co6ofi, bahhiot Apyr Ha Apyra H, B CBOK) one- 
pe;;b, oaBHcnr ot reoMeTpHHeeKHx ycAOBHH oiibna. N 7 Ka 3 aHHbie 
3(})(j)eKTbi, Boo6iue roBopn, nejibsn paocMarpHBaTb muuiipoBaHHO 
Apyr ot Apyra. HosTOMy HapymeHHe xoth 6bi oahoto H3 cran- 
AapxHhix ycjioBHH H3MepeHHH cepHH paAHoa kthbh H i x oopaauoB 
(3aMeHa cnerqHKa, H3MeHeHne paccTOHHHH npenapaT-cMeTqHK, 
HajiHHHe pasjiHHHbix no TOAnuiHe npenapaTOB, ncnoAb30BaHHe 
h eoA'H h a ko B wx noA^ojKeK h t. n.) TpefiyeT BBeAeHHH Bcex neof)- 
xoAHMbix nonpaBOK. 

B3aHM0CBH3b 'OOAbWHHCTBa (j) aKTOpOB, BAHHKMUHX Iia CKU- 
pocTb cqera, HBAHercn TaK^Ke npHHHHOH, b c-HJiy KOTopofi oOuquo 
lie pexoMeHAyeTCH npn onpeAeACHHH toh hah hhom nonpaBKH 
nOAb30BaTbCH AHTepaTypHbIMH A^HHblMH. HanOOAee AOCTOBep- 
HbiMH CAeAyeT -cHHTaTb Te pcoyjibTaTbi, KOTopbie yqHTbiBaiOT no- 
npaBKH, HaHAeHHbie 3K c n e p h m c h t a a b h o b Aarmbix KOHKpeTHbix 
yCAOB'HHX OCHOBHOTO OHblTa. 

JIjih 3KcnepHM€HTaAbHoro onpeAeJieHHH KoscJjtjmuHeHTa 
oSparHoro paccenHHH q H3roTOBAneTCH o6pa3eu b BHAe tohkoto 
caoh, HaHeceHHoro na opraHnnecKyio -njieHKy hah Apyryio oqeHb 
TOHKyiO nOAAOJKKy H3 BemeCTBa € MaAbIM aTOMHbIM HOMepOM; 
H-HorAa aah 3 toh ueAH noAbayiOTCH tohkhmh (~1 mt/cm 2 ) ima- 
CTHHKaMH CAIOAbI HAH naiTHpOCHOH SyMarH. .AKTHBHOCTb oSpaaua 
H3MepHeTCH B -CTaHAHpTHblX (AAH OCHOBHOTO OnfalTa) yCAOBHHX 
H3MepeHHH. CnaqaAa H 3 MepHeTCH cKopo-CTb cneTa 6 e 3 hoaao>kkh, 
a 3areM — cxopocTb cqera c iioaao^kkoh, pacnAO^KCHHOH biiaot- 
HyK) nOA HCTOAHHKOM. OTHOUJCHHe B'TOpOH BCAHHHHbl K nepBOH 
Aaer K03(J)(})HUHeHT oTpa^eHiin q. 

CAeAyeT hmctb b BHAy, hto ecAH paccTonune ot to h koto npe- 
napara Ha nAeHKe Ao AHa aom-hkh MeHbrne 30 — 40 mm, to npn 
onpeAeAeiiHH nonpaBKH na oSpaTHoe paccenHHe MO>KeT 6biib ao- 
nyiueHa cy me cTBe h Han ornnOKa, o6y cAOBAeHHan or pa>KeHHCM 
oeTa-nacTHU ot AHa AOMHKa hah noACTaBKn. 
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/t.ia usoTonoB c mkhchm 6eia-H3.iyqeHHeM (S 35 , C 14 ) onpeae- 
jieHne nonpaBKH Ha oGparHoe paccenHHe TpeSyeT oco6o tohkoh 

MeTOAHKM H BbICOKOH CTaTHCTHHCCKOH TOHHOCTH. 

MBJieHHe oC.paTHoro pacceaHHH 6era-H3JiyHeHHH uinpoKO 
iicnoab3yeTCH Ha npanTHKe, HanpHMep npn onpeaejieHHH tojhuh- 
hh pa3JiHHHoro poaa noKpbiTHH b MeTaaayprHHecKofi, aaKOKpa- 

COHHOH n p O'M bl HI .1 e H H C O T H H ;![). OT.paC.1HX HapOJHOro X03HH'CTBa. 

npHHaaaejKHOCTH: 

1. YcTaHOBKa B-2, cenyHAOMep. 

2. TopUOBblii CH6THHK T-25-BO/1 B CBHHUOBOM AOMHKe. 

3. CTO^HK-noACTaBKa aah npenapaTOB h OTpajKaTeAefi. 

4. HaGop jmcTKOB ^iiAbTpoBaAbKofi oyMarn, nponKTaHHOfi paAHoaKTHB- 
MblM paCTBOpOM (W 185 HwlH Ca 45 ) . 

5. Il.ieKCHrjiacoBaB Kacceia c aa/KiiMiihnu kojibuom ajia upemiennH o6paa- 
mob ii3 (J)iiJibTpoBaJibnoii 6yMam. 

0. npenapa-m S 3r> , Ca 45 , W 18r \ Tl 204 , P 32 iia tohkoh cjuoahhoB rioAJio>KKe 
3ia;iOH U 238 . 

7. HaGop aJiioMiiHHeBbix 0 Tpa>KaTeJieH (no 26 mt/cm 2 ). 

8. ToACTbie noA^iojKKii H3 aJiKDMHHHn, >Kejie3a, MeAH, CBHHua, naeKUirviaca. 

9. MnJUiHMPTpOBaH GvMara, JiexaJio, jumeHKa. 

ynpaofCHenue 1 

Chathc kphboh caMoocjiaSjieHHB 6eTa-H3JiyMeHH« 

npH nocTOBHHofi yAejibHOH aKTHBHOCTH npenapaTa 

rioLVil! H3Me,peHHH maAona oiipeACJiHiOT 4 )oh c. to ft Kaccetoft, 
b Koiopyio 6yayT noMemaibCH oopasubi. 3aTCM OepyT Ha6op 
.-mcTiiKOB c|) h . a b t p o b a .i b h o ft fiyMani, npocymeHHhix nocAe H3HC- 
cchhh ciaHAapxHoro o6*beMa pa AHoaKTHBHoro pacTBOpa BOAb- 
t})paMa— 185 (hjih KajibUHH— 45). TojimHHa jiHCTKa l b mt/cm* 
onpeACJiaeTCH kbk oTHonieHiie cro Maccbi x riAomaAH. riepBbift 
c.jioh (ahctok) aKXHBHoft 6y\iar.H saacHMaior b xacceie npn no- 
mo mu KO.ibua h Bbi6HpaiOT no3HUHio c t a k ii m pacMeTOM, mo6bi 
CKOpOCTb CMCTa COCTaBAHAa OKOAO 1000 UMtl/MUH. 

TpeSyerca npoH3BecTH H3Me;peHHH -CKOpocTH cmia ot oahoto, 
AByX, Tpex H T. A. CAOeB aKTHBHOH SyMani. FIpOAOAlKHTeAbHOCTb 
n 3 MepeHHH onpoAeAHCTCH ycjiOB-HGM, mo6bi ouinOxa npa peracT- 
paiuiH CKOpocTH cmrra nperiapaia BMecie c c})ohom cociaBAHAa 
ne fioACe 2%. HsMepeHaa 3axaHMKBaiOT nocAe Toro, xax 6yAyT 
noAytieHbi ABa — Tpn noBTopaiomHxcji pe3yAbTaia, mo cbhao* 
TeAbCTByeT o aocthjkghhh caoh «6ecKOHeraoft TOAiuHHbi». Pe- 
3VAbTaTbl H3Mepe»HH npeACTaBAHIOT B BHAe TafijIHttbl 1. 
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i a 0 ;i u a a 

CaMoocjiaC/JieHne 6eia-M3JiyHeKHfl b o0pa3uax pa3Hu*i loaimmu 
npH nocTosiHHOH yaejibHon bkimbhocth 

VcTaHOBKa E-2 N? . . Cmcthhk T-25-E<P,JI k= 64 

ri03HUHH JSfe . . . \ c |, '=■- . . . UMtl/MUH. H 3 OTOII . . 


4hcjio pa- 
IHOaKTHB- 
hux cnoeF 

CyMMap- 
nan TOJi* 
iUHHa npe 
napaia 
l mt/cm* 

1 OGiuee : ■ C > 1 ' 0T0M i 

BpeMH CKopocxb nonpaBKH nai C yneTOM 

H3Mepe- ; c^eTa Mepisoe $OHa 

HKn "cob N BpeMR 

t muh. n umu/mwi N Ilcnp UMn/MUH 

i ' UMn/MUH I 

1 

2 

I 

i 

' : 1 1 

i ! 

i i 


Flo jaHHblM Ta6.THU.bI 1 CTpOSIT ipatflHK 33BHCU MOOT H CKOpO- 
CTH cucTa J ot cyMMapHofi TOJimHHbi npenapaTa /. 

riojib3yHCb no.uyMCH HbiM rpacJ)HKOM, onpeaeTHTb K03(|xj)n- 
unenT caMoocaa6aeHHH s jjui tojiuimhu / = 0,25 R w . Ty >Ke BeJiH- 
HHHy paCCHHTaTb IipH nOMOIUH (})OpMy.7IbI (2) HJIH (2 1 ) H epaBHHTb 
c nojiyiemibiM paHec pesy.ibTaTOM. 

npH 3T0M yaoOHO nO.Tb30B3TbC5I Tao.THucii 2, aaiOlHOH 3H3- 

uemiH K03<p(piiHHeHTa s b 3 3 b h c h m o c t h or othoujchuh —— 


T a C) i! u a 2 

<l>aKTop caMOOcjiaOjieHHH s GeTa-ayiefi b oCpauic 

.1 a./, ( - 4 - \ 

Jo 0,693 1\ l -- 2 va / r^e / — Tojiinima cjioh oCpaana b Mr/cM 2 n d» /# — 

TOJimnHa nojioBHHHoro oc.ia(jJieHH?i p-Mamm b Mr/cw 2 /yui ^aHHoro H30Tona. 
FIojb30BaHHe A3HHHMII TaO/IHUhl OFIpaBAaHO npw BbinO^HCHHH VCJIOBHH 
*/.</< Km. 


Veil , 

/ 2 

s 

W'U 

s 

0,5 ! 

0,845 

5,5 

0,257 

1,0 

0,721 

6,0 

0,237 

1,5 

0,621 

6,5 

0,220 

2,0 

0,540 

7,0 

0,205 

2,5 

0,470 

7,5 

0,192 

3,0 

0,421 

8,0 

0,180 

3,5 

0,376 

8,5 

0,169 

4,0 

0,339 

9,0 

0,159 

4,5 

0,307 

9,5 

0,151 

5,0 

0,281 

10,0 

1 0,143 
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ynpaofCHenue 2 

HsyqeHHe o 6 paTHoro pacceHHHH 6 eTa-H 3 JiyqeHHH 
ot noflJioscKH o6pa3ua 

1. Onpt'AeaHTb (|)oh c TOHHOCTbio nopaAKa 5%. HsMepHTb -c 
U-ii no 3 Hu.nn cKOpocTb cueTa npenapaTa P 3 ~ cHauaua 6e3 noA- 

AOiKKH, a 3 UTCM C IlOAAOJKKaMH pa 3 AHHH 0 H TOAlUHHbl, CKA 3 AbI 

nan riocJi cpo b are.' i biro oahh, abb, xpu h t. a. AHCTOHKa ajnoMH- 
HneBoft toaijuhhoh 26 miVcm 2 . FIoaao>kkh noMemaiOTCfl 

Ha oAHy no 3 HUHK) HH>ne uacceTbi c upenapaTOM Tax, uto MtuKAV 
npenapaTOM h noAAOJKKoft ocTaeTca HeSoAbiuoii 3 a 3 op 
(- — 0,5 MM). npOAOJIJKiHTeUbHOCTb H 3 MGpeHHH 3 MHHyTbl. 
Ha 6 ;uoAeHHH npoAOAJKaTb ao Tex nop noi<a He HacTynur Hacbi- 
meHHe oGpaTnoro pacceHHHH. Pe 3 yJibTaTH H 3 MepeHiiH aanecTH 
u raCimmy 3 h nocTpoHTb rpa(j)HK 3 a b h c-h m octh K 03 (j)cj)HiuieHTa 
oftpaTHoro oxpaaieHHH q or toaihhhh a a to mh h h e B oh hoaao>kkh 
d (mt/cm 2 ). OnpeACAHTb TonmuHy caoh HacbiuxenHH d Hac h bh- 
,pa?.HTb ee b aoahx MaKCHMaAbHoro npo 6 era R M . 

TaC.iHua 3 

3ai»MCHMOCTb K 03 iJji}iHUHeHTa oCpamoro pacccanHS ot tojhuhhw nofljiowKH 


q — f ( d) npenapar P M . rioTimHa 6. 

Z A| =13; E m =1.7 .iiae.; N lt >= 


., - ~ ■ — 




a; 



Yo,\b Taimmia 

Bpe.Mfl 


! ? 

a- 1 ^ 

i 

a a* 

J 

HOAJIOJKKH 

H3M0- 

:j(b) 

=: | ^ 

5 3 

q ” j ' 

M/ll d Al Mr/cM ’ 

pCHHH 

1 MUH 

£= : 

^ o, 

: 5 * 

j ^ 3 ; 

i 

5ff 
X 3 

Jo 

i 




Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


2. B Tex *e vc.tobhhx H 3 MepnTb eKopocTb cnexa Cera-H 3 Jiy- 
46HHH P 32 C IKWIOJKKaMH H3 pa 3 JIH 4 HbIX MaTepHajioB: Al, Fe, Cu, 
P>. H 3 MepHTb eKopocTb cneia c t o.i cto h n.ieKOHr.iacoBOH noji- 
.TOJKKOil. To.TlUHHa BCeX nOfl^ 05 KeK flO^JKHa dbTTb dOJlblile CJIOH 
HacbimeHHH (d>d Hac ). JJaHHue OBecra b Tadjinuy (cm. TadjiH- 
U'y 4). OnpeaejiHTb K 03 tj}(})Hii;HeHT q, npHHHB 3 a Jo eKopocTb cweTa 
des noiuiojKKH. 

rioCTpOHTb KpHByiO 3 aBHCHMOCTH K 03 C})cf)HU,HeHTa odpaTHOTO 
paccGHHHH ot MaiepHajia no;yio«KH, oTK.TaflbiBan no och adc- 
uhcc aioMHbiH HOMep BemecTBa non,no>KKH Z. no rpac{)HKy onpe- 
neJlHTb CpeflHHH 3 (}) 4 )eKTHBHHfl 3 TO MHblfi HOMep Z cp nJieKCH- 
rviaca. 

TaSjiana 4 

3aBHCHMOCTb Kos(J)iJ)iiuiieH f u oSpaiHoro paeceflHHH or Maie.piia.ia noaJioacKK 

q = f(Z); npenapaT P 32 : ncmituia Ml> 


d^xJiiac ; Em = 1.7 M 30 . ; N (j) = uMn/muH 


'< e 

| MaTepnaJi 

nOJIJIOJKKH 

In 

is- 

2 s 
o 

< W 

~ a? 

a (b) 

1 ^ 
c 

a; 

2 : 3 

l 

X e 

3 : £ 

: * * • 

* 3 1 4t i i 

1 

Be3 noA- 








JIOJKKH 


3 




1,00 

2 

Al 

13 

■t 




! 

3 

Fe 

26 

■} 





4 

Cu 

29 

3 





5 

Pb 

' 32 

3 





0 

FIjieKcii- 








rjrac 

'i 

3 






3. H3MeipHTb eKopocTb cneTa npenapaTOB S 35 , Ca 45 , W 185 , 
Tl 204 , P 32 dea nojyioweK h c nonaoHiKaMH H3 mic-roro a.?noMHHHn 
(d>d Hac ). 

PeayvibTaTbi H 3 MepeHHH npcacraBHTi, b Biiac TadjiHUbi (cm. 
TaC.THUy 5 ). PIoCTpOHTb rpa(J)HK 3 aBHCHMOCTH K 03 (J)(|)HnHeHTa 
odpaTHoro pacceHHHH or MaKCHMaabHofi aneprHn deia-cneKTpa. 

ynasanue: K03(|x})Hii,HeHT odpaxuoro pacceHHHH q naxoAHTCsi 
KBk OTHOmCHHC CKOpOCTH CHCTa C nOJ.TOJKKOfl K COOTBeTCTByiO- 
meH ckopocth cneTa dea noA^iWKKH a..iH Kancfloro naoTona. 
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T a 6 ji i m a 5 

3aBHCHM0CTb Koa<})(})HUHema oflpaTHoro pacceHHHsi ot MaKCMMa,nbHOH 3Heprnn 

6eTa-H3JiyMeHHJi 


q f (E m ); dj>d,i 

riu3immi JVe 6. N^, = 


x 9r ! HajiHUHe i t 

£ g j | 

2 c gl riOflJIOXCKH i AtU 


Bc 3 no,n- j 

JIO)KKH 

s- 0,169 1 

C nojyicttKKo fti 
Bea iioji- 

JIO/KKH 

Ca 4 * 0,256 

C noiuio>KKOfi 
Be3 noa- 
^ JIOJKKH 


Z= 13 (Al). 

• . umu / muh . 



a: 

*3- 


3 

Z 

1 

* 

a 

e 

1 

o. 

*21 

a 

5 * 

S 3 


a. 

c 

2.5. 

3 a 

u 

s 

: 1! * 

11 3 

c 2 

2 

*-s 3 


3 , W 185 


4 j TI 204 0,765 


C noa^io>KKOH 
Be3 noa- 

JIO/KKH 

» ~~ ... ; . 
C noaao>KKOHl 
|Bc 3 noa- 

| JIO>KKH 

|c noaJio>KKcw 
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PABOTA JY!> 12 

H3MEPEHHA MAJIbIX AKTHBHOCTEH I1PH nOMOIUH 
rA30riP0T0HH0r0 CHETHHKA THIIA COT-30-B<1>JI 

MHHHMaJIbHbie ypOBHM aKTMBHOCTH, H3MepfleMbie TOpUOBbIM 
chcthhkom. B npaKTHKe HccJienoBaHHH c n,pHMeHeHHeM Mero.ua 
MeneHux aroMOB Hepenxo npHxoaHTCH HMeib jxem c o6pa3uaMH, 
co^ep^amnMH Hefiojibiuoe KOJiHHecTBO pa^HOHaoTona. Flpn 
H3MepeHHH aKTHBHOCTH 3THX o6pa3U,OB Ha CHeTHOH yciaHOBKe c. 
TOpUOBHM (hJIH UHJIHHApHHeCKHM) CHCTHHKOM HSCTO nOJiynaiOT 
pe 3 yjibTaiu, cpaBHHMbie c ypoBHeM HaTypaJibHoro c}) 0 Ha chct- 
HHKa HJIH npeBOCXO^HIUHe Cj)OH JIHUIb B HeCKOJIbKO pa3. 

HanpHM.ep, ecJiH (Jdoh cneTqHKa cociaBJiHer 30 umu/muh , a 
CKOjpocTb CHera npenapaia BMecie c $ohom N = 50 umh/muh , to 
T 3K0H npenapaT HBJIHeTCH MaJJOaKTHBHbIM H JXJl H TOHHOTO H3MC- 
peHHH ero aKTHBHOCTH TpeoyeTCH flJTHTCJIbHOe BpeMH. nojib3yHCb 

c})opMyjiOH t= paooTy Ks 7), HafiAeM, mo Bpe- 

Nnp ^np 

m h, HeoSxoAHMoe tjih H 3 MepeHHH aKTHBHOCTH 3 TOTO- npenapaTa 
C TOHHOCTbK) 5% (6 n p=0,05), COCTaBJIHCT 89 MHHyT. 

He TOBOpH y>Ke o tom, hto tpvaho no3BOJiHib ceoe Taxon ne- 
pauHOHaJibHbifi pacxoA BpeMeHH, cJie^yeT xaK>Ke HMeTb b BHZiy 
B03M0)KHbie BapnaUHH ypOBHH (})OHa 3 a CTOJIb npOAOJIH^HTeJIbHOC 
BpeMH. IloBTOMy npaKTHHeCKH HeB03MOH<HO no.iyHHTb ^OCTaTOM- 
ho ToHHbie pe3yjibTaTbi npn pa6oTe c rioAo&HbiMH cjiaOoaKTHB- 
HbiMH npenapaTaMH, ecJin He npHHHTb cnemiajibHbix Mep jijih no- 
BHUieHHH 3({)(})eTKHBH0CTH p QT H CTp a UH H HCnyCKaCMOTO HMH H3JIV- 
qeHHH. 

3a6eran BnepeA (cm. paSoTy M* 13), npHMCM opueHTHpo- 
BOMHO, HTO 3(f)C|)eKTHBHaCTb CHCTa 6eTa-qaCTHU P 32 (>KeCTKOr 
H 3 JiyqeHHe) ajih TopuoBoro cqeTHHKa T-25-BOJI h HexoToporo 
cTaHnapTHoro noJio>KeHHH npenapaxa (4 -h no3HUHH CTOJiHKa) 
cocTaBJineT cp = 0,l. 3 to 3 HaMHT, hto ecjni coAep}KamHH P 32 npe- 
napaT HMeeT aKTHBHocTb A = 1 MKKfopu , t. e. H 3 JiynaeT b npo- 
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nnancTBo No - 2,22 . 10 6 MacTHU b MHHyTy, to tmiepaeMaa cko 
po?Tb c“ta coonun np„ mom N-<pN„-2,22- 10* UMrJ.um. 

Ecih 3a hhjkhhh npeiei CKopocTii ciera, KOTopyro mowho 
T ocTOBepHO onpeaeitiTb ripn HTMepeHHH aKTHBHOcrii npenapaTOB 
MCT030M Topuosoro C4BT l IHKa, n,piiHHTb BCIH'TlIHy A mill ~ JIN (j)- 
to ncrpyAHo ouGHHTb MHHHMaAbifbiH ypoBeiib aKTHBHocTH npena- 
paTa x a r; a k t e piT3 v 10 m a ii '•ivBCTBiiTeibHOCTb btoto MeToia. 
ciyaaa, Kona N*=30 u.\ tnlMim. HMeeM N min =90 umii/muh, 
a noc.ic b h u . ht a h h h ebon a no.TyMiiM N np min - 60 umu.muh. no 
jeJinB Tenepb nocieimoio bcmiimhhv aa 2 , 22 . 10 °, HanaeM mhhh- 
Maibiiyto aKTHBHocTb odpasua, KOTopyio Moacao onpe.iejiHTb Top- 
UOBbIM CMCT l IHKOM B 3TIIX yCJlOBMX: 

A mm -- 2.7 • !0 4 MKKfopu — 2 , 7 , 10“ 10 Ktopu. 

Pacnoiaraa npenapam oiHKe k caeTMHKy a noJib3yacb caeT 
MHKaMII C OOlblUIIM .IHaMeTpOM BXOJHOTO OKHa, MOJKHO VBC.1H- 
4HTb 3 d)({ieKTHBH 0 CTb CieTa II TeM CaMbIM nOBbICHTb 4y BCT3H- 
TejibHocTb MeToju. C ipyroii ciopoabi, iia H30Tonos, xapaicre 
•p H 3 yioiixHXCH Maaoii biicpnieii uera-aacTHU (C 14 , S s& « PP-), 3Ha- 
qeHHe A m in cymccTBeiiHo Boapaeraer (bbhay m aaoft ac^eKTHB- 
IIOCTH C’leTa), MTO OrpailHMHBaCT B 03 M O /K H () C T ! ! MO , 0,13 lOplIO 

uoro c4eT4HKa. 

OobllHO C4HT3IOT, 4T0 npH nOMOLUH TOpUOBHX CBOTMliKOB C 
TOHKHM OKHOM MOHXHO H 3 JtepflTb M H H H M 3 1 b K bl 0 ypOBHH HKTHB- 
hocth nopaiKa 2 . 10 - 10 — 10" 9 Ktopu b ?,a bhchmoctii ot 'SHepnni 
oeTa- H3JiyyeHHH. OiHaKo b pane ciya acB rpe6yeTCH H3MCporb 
doaee HH3KHC ypOBHH 3KTHBHOCTH II 3TO OCVmeCTBiaeTCa Iipi! 
IIOMOIUH CMCT4HKOB CnCUHaibHOH KOHCTpy KUIIII. 

r a 30 np 0 T 04 HbIM CMeT'lHK COT-30-E<I>J1. 3TOT C 1 1 CT L IHK CKOII- 
CTpyiipoBan b DHOtJjHSHiecKOH .TaOopaTopiiH TCXA a npov.na 
3 HawH ,T.-1H imiepcmia Maibix axTHBHOCTefi B npenapaTax. 
KcnycKaiomH.x Manioc 6cTa- (hjiii aibijia-) hbivich hc. C.bct hik 
COT-30-B4>/1 H03B0tT HOT H'3M6paTb ypOBHH aXTHBHOCTH 1ICC1C- 
iv cm bix npod nop a ana 10- 10 Ktopu. ripH sHeprau deTa-nsiyie- 
,imh doiec 150 too cmstmh k aonycxacT imicpemic ;ikthbhocth 
2.10 -11 Ktopu (0,74 pacnaaa b ceKyHiiy). 

Tanan BbicoKaa nyBCTBHTc.TbHOCTb odiAicH^orca c.aeayiouiHMH 
OCOOeHHOCTJIMH KOHCTpVKUHH CICTBHKa: a) BXOUHOC OKIIO C'leT- 

MHKa COT-30-BOJ1 «oTKpbiTo» aiepHbix nacTHU, T. e. hp 

HMeeT nperpaAH, noriomaiomeH H3iyieHHa paanoaKTHBHbix aTO- 
mob; o) rcoMcrpimecKiiii cfiaicrop (p« 0,4—0, 15) aocTaroino -n- 
•thk, Tax xaK npenapaT noMemaerca HenocpeicTBCHHoy «Bxoia» a 
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c^eTqHK Tarae kohctpvkuhh HHoiyj,a Ha3biBaioT «2ji-CMeT- 
h h k a m h», n Me b b Biuy perncTpauHio uacTHu b npe;xe.:iax no- 
. ioBHHbi nojiHoro Te.aecHoro yrjia £2=4 jt, xotb 3tot TejiecHbin 
yroji, KaK npaBHJio, Menee 2jt; b) HajumHe cnemHKa c Majioii 
AJIWHOH H'H TH (10—12 MM) H M 3 C C H B H 3 H CBHHUOB3H 3aiUHTa 
oSecnenHBaiOT hh3kh 3 ypoBeHb <})OHa («12— 15 UMti/MUH). 3th 
ocoSeHHocTH cHemHKa COT-30-BOJI no3BOJi3iOT perHCTpnpo- 
saTb He TOJibKo JKccTKoe, ho h MHTKoe 6eTa-H3JiyueHHe (a TaK»ce 
a,Tb(})a-H3JiyHeHHe) c bbicokoh ocjHjjeKTHBHocTbio cneta cp. 



Phc. 43. BHeiUHHii bha cqeTmiKa COT-30-BOJI. Bbiin,- 
cKaeTca 3KcnepHMenTajibHO-MexaHHMecKoii MaCTencKoii 
TCXA. 

Bhcihhiih bha cneTHHKa COT-30-BOJT npeucTaBjieH na 
pnc. 43. Ha 36 ohhtobh AOCKe pa3MemaroTca: 1) TopuoBbifi cueT- 
HHK CneUHaJIbHOH KOHCTpyKUHH, HMerom'Hii OTKpblTOe OKHO H pa- 
SoTajomHH b poKHMe nenpepbiBHoro TOKa raaoBofi cxiecn — ra- 
3onp0T0MHHH c Be t >i h k; 2) 6ajiji0H c rejiHCM, hmcioiuhh 
peAyKTop a.tji njiaBHoft noAaHH rasa b CMecHTe-ib; 3) cocy/i 
Zlioapa, B KOTOpOM HaXOAHTCH CMeCHTejlb — CTCKJIJlHHaH IipoSHp- 
Ka OC 06 OH KOHCTpyKUHH, H 3 n O.T H H e M 3 JI CMCCbK) 3TH.4OB0r0 CFIHp- 
ra h AHSTHJioBoro 3<})Hpa b onpeuejieHHoM 'Coothoujchhh. Baji- 
•TOH, CMeCHTCJIb H Co 6 CTBeHHO CHeTHMK COeAHIiCHbl noCJICAOSa- 
TCJIbHO pe3HH0BbIMH TpyfiKaMH. IloCpeACTBOM BbICOKOBO TbTHOro 
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Kaoenfl cmct 4 hk cotvuiHaeTca c nepecqeTHbiM- npHOopoM (ycia- 
hobkoh B hhh B-2). 

Ochobhoh 6jiok ydaHOBKH COT-30-BOJI — ra3onpoTOHHbifi 
cneTMHK H3o6pa>KeH Ha nepejHe.M njiaHe pwc. 43. Oh coctoht h 3 

rpex J.HCKOBJ BepXHHH H HHJKHHH HenOJBH>KHbie flHCKH — CTaJlb' 
Hbie, cpejHHH BpamaiomHHCH jhck — H3 njieKCHiviaca. 

B BepxHex ancne ynpermeH Ha pe3b6e b ckbo 3 hom oTBep- 

CTHH TOpiXOBblH CHeTHHK C OTKpblTblM OKHOM — CTajIbHOH HHKCJIH" 
pOBaHHblH UHJlHHjp C BHyTpeHHHM .JHaMeTpOM 30 MM H BbICOTOM 

20 mm. CBepxv b uh.thh^p BBepHyia iviacTMaccoBaH BTyjiKa, b 
KOTO pOH npn nOMOlUH raHKH KpenHTCH BbICOKOBOJIbTHblH npOBOfl. 
A HO JO M CHeTHHKa C.ayJKHT BOJIbCjjpaMOBaa .HHTb JJ1HHOH 10 — 
12 mm, yKpenjieHHaa b^ MejHofi TpygonKe, 3a>KaTOH b bhcoko- 
BOJIbTHOM KOHTaKTG. Kak‘ BCeT\ja, HHTb BHH3y OKaHHHB 36 TC 5 I 
■"ri'iv.T HHiioii 6ycHHKoii. Ha BTyjiKy naBH HHHBacTCH npejoxpaiw- 
I'.ibiiaH iuieKCHrJiacoBaH KpbmiKa. 

Fa3 nocTynaeT b chcthhk HenpepuBHo H3 cmpchtcjih no pc3H- 
hoboh TpySke nepe3 bxoahoh unyuep h Bbixo^HT no KaHaBKe, Bbi- 
rouennofi b hh>kh6h ctchkc BepxHero AHCKa, nepe3 Apyroii niTy- 
uep b BbixjioriHyio npo6HpKy (BHAHa Ha nepe^HeM ruiaHe). 

B ueHTpe HKCKa HMeeTca OTBepcrHe, b kotopom npoxoAHT 
fjnirypHbiH 6oat, cKpenjiHiouiHU bcg tph AHCKa npn6opa. JX hck 
HMCCT CeXTOpHblH BbipG3 JJIH VCTaHOBKH HaLUGHKH C H3MGpflGMbI M 
o5pa3UOM b JiyHKy cpejnero AHCKa. Ha BepxncM xhckg xaK>Kc 
VKpcn;!CM UITCKKCp AAH HOAKJnOHeHHfl B blC O K O B O JI b T II O TO KaSeJIfl; 
lUTCKKCp COC^HHeH ?H 3 OM H p OB 8 H H bl M HpOBOAOM C 9 HOAG M CHeTHH- 

Ka. Kopnyc cwemHKa 3a3eMJiHeTCH BMecie c axpaHOM xa 6e^n. 

Top UOBblH CHGTHHK 3aKpblT CBHHUOBOH 3aiUHTOH B BHAC pa36op- 

uoro no/iywapa, o6pa3yiomero «aomhk» c toauihhoh oeHOK 

5 CM. 

CpcAHHfl b p a m a io iu h h c h a hck npeACTaBJiHeT co 6 oh 
CTOJIHK AAfl o6pa3LLOB H HMCeT 6 KpyrJIbIX BbITOHGK — JiyHOK TJiy- 
fiHHoii 8 mm h AHaMeTpoM 30 mm Kansan. B Jiy.HKH noonepeAHo 
noMomaJOTCH namcHKn c p a aho a ktii b h bi m h o6pa3uaMH. CpeA- 
HHii ahck BpamaciCH Boxpvr och c[)HrypHoro SoATa h iioaboaht 
06pa3UbT HCnocpCACTBCHHO nOA CHeiHHK AAH H3MepeHHH HX aK- 
t 1 1 b h O'C t m . KorAa j i f) ii Cop co6pan, oAHa JiyHKa HaxoAHTCH b ught- 
pc ccKTopnoro Bbipc3a, Apyran — noA okhom CHeTMHKa, a ociajib- 
iimc HCTbrpo mokav hhmh. C6 okv n./ieivCHr.AacoBbiH ahck hmcgt 

6 py.HCK AAH riOBOpOia H MCTa JI JI H l I CCKHH 4)HKCaTOp IlOBOpOTa Ha 
GO . noUC’pXHBCTH BCAXI-iero H CpCAHOR) A H CKO p TLU.aTC«;ibHO npH- 
TcpTbi. Hah SoAbiucH rapaHTHH ot yTCHKH rasa hco6xoahmo cMa- 
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nuBaTb noBepxHocTH .imckob BaKvyMHoft CMa3Koft jmih Base-in- 
HOM . 

H H >k n h ii cia;ib h o h jhck hb/ijictch onopubiM h hmcct 
TpH H05KKH AJIH IKpenJieHHfl K 06 llieft IIOflCTaBKe. B IieHTpajIBHOe 
OTBepCTue HH>KHero nncKa npoxoaHT ^HrypHbiii Oojit h KpenmcH 
CHH3y raftKOH. Hh>KHHH H BepXHHH JHCKH JKeCTKO CB33aHbI Me>Kay 
co6oii h o6pa3yiOT noBepxnocTH, no KOTopbiM nepeMemaeTcn 
cpenHHii ;ihck. 

CMecHTeJib upeACTa'BjiHeT co6oh CTeKjinHHyio npo6npKy, 
HanojiHaeMyro cMecbio sTHjroBoro cnnpTa h nnsTiLTOBoro stjwpa b 
06 -beMHOM COOTHOUieHHH 96% H 4% COOTBeTCTBeHHO. CMecb a6co- 
.nK)THoro cnnpTa (uhctoth 99,6%) h aScojuoTHoro 3(})Hpa b yna- 
3anHOM cooTHOuieHiiH 3apaHee npHroiaBJiiiBaeTca b oTneJibHOM 
cocyne. B npo 6 HpKy naaiiBaeTCH npuMepno 20 — 30 cm 3 cMecu. 

tlepe3 O'TpocTOK, na KOTopbift HaaeBaeTca peaHHOBaa Tpy6Ka. 

b npo6npKy nocTynaei H3 OajiJioHa rejinn. TejiHH npoxonnT no 
BHyTpeHHeft Tpy5xe cMecHTejiH h bhxojht ny3bipbKaMH b na- 
pyiKHbiH cocyn, conepjKamnn cxiecb cnnpTa n 3<}}Hpa. Tlpoxona 
nepe3 cMecb, re^HH oSoraiuaeTcn napaMn cnnpTa n Bcfrnpa, nocnc 
uero yn<e roTosan ra30Ban cMecb, cojepBvaman ocHOBHyio h 
racnmyio KOMnoneHTbi, nocTynaeT no pe3HHOBon TpySne b npo- 
TOHHbiii cneTHHK. B cMCCHTe/ie no^,n,ep»:HBaeTCH nocTonucTBo 
ypO'BHH JKHXKO'CTH, KOTOpaH aBTOMaTHHeCKII BOH 0J1H H eTC H no UCII- 
rpa.ibHOH TpySxe H3 BepxHero 3aKpbiToro pe3epByapa. 

HTo6bi o6ecnennTb nocTonHCTBo naBJieHnn racamen KOMno- 
HeHTbi b cneTHHKe, p e ko m enny ctch nonnep/KHBaib HeH3MeHHoii 
TCMnepaTypy cmcch, h.jih >iero cMecnTCJibHyio npoSnpKy noMema- 
iot b cocyn XUoapa, HanojiHHB ero npe^BapHTenbiio KycouKaMH 
Jibna. OnnaKo npoTOHHbifi chcthhk xoporno pa6oTaeT n npn no- 
ctohhhoh KOMHaTHOH TexinepaType cMecn. B stom e-aynae jihuih 
B 03pacTaeT nanajibHbifi noTCHmian cueTa u CMemaeTcsi njiaio 
CHGTHHKa B CTOpOHy 60 JlbIUHX HanpH/KeHHH. .IfjlHHa H HaKHOii 

njiaTO npn stom «e MeHHiOTCM. 

Cocyp, XUoapa co cNiecHTe.'iOM iioMeiuaercH b unjiHujoiiHecKOH 
noacTaBKe. 

BaJiJioH c re.TneM hmcct eMKOCTb 0,7 JiHTpa i\ paccnuTaH na 
,'iaBJieHne no 150 aTM. PeKOMeHnyeTcn npuMeHHTb rejinfi BbicoKoii 
ohhctkh (99,96%). JXjih nnaBHOH perynnpoBKH nonann ra3a b 
CHCT eMy cJiy>KHT penyKTop, KOTopbin HaBHHHHBaeTcn Ha niTynep 
oannoHa. Cuanajia orKpbiBaiOT BepxHun npan Sajinona, a 3 aTew 
OCTOPOJKHO BpauiaiOT BHHT penyKTOpa, nona b cMecHTejie He no- 
hbhtch nyabipbKH ra3a fueofaxonuMo, kohcmho, OTKpbiTb KpaHbt 
cMecnTe.7in) . 
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ripej.BapHTe.TbHbiH npoiVB npoToqHoro CHCT'iiiKa ocymecT- 
BlHeTCfl npH CpaBIIHTeibHO dolblHOH CKOpOCTH TOKa rejiHH flo 
rex nop, noxa cqeTHan yciaHOBKa He naqHeT pemcTpHpoBaTb 
HMny.ibCbi, Bbi3B3HHbie H 3 iyqeHHeM paaHoaKTHBHoro o 6 pa 3 ua. 
Flocjie 3 Toro yMeHbinaiOT tok ra 3 a, lodnBancb npoxoKieHHa 5 — 

10 ny3bipbKOB b ccxyiuy b cMecHTeibHon h BbixionHOH npodnp- 
Kax. npn HenpepbiBHOH padoTc pacxoi ra3a cocTaBJiaeT okoio 
! JiHTpa b qac. 

BwxjionHan npo6HpKa, ynpenieHnan Ha BepxHeM iHCKe cqeT- 
mina, cJiy/KHT hih KOHTpoin TOKa ra3a nepe3 npoToqubift cneT- 
iihk. OHa aano.iHHeicn HanoioBHHy sthiobmm cnnpTOM. llpoxo- 
,in ny3bipbi<aMH qepe3 /KHiKocTb, oTpadoTaHHbiH ra3 bhxoaht a 
oTBepcTHH b BepxHeii nacTH npodHpKH. OicyTCTBue ny 3 bipbKOB 
i aaa c b h a otoi kc tb y e r r , 5 ero vtc'ikc, KOTopyio hcoOxoahmo ycxpa- 

HHTb. 

VKa>KeM aeKOTOpbie rexiiHHecKHe laniibie ii ycioBim 3Kcmya- 
r.uuni cueTHHKa COT-30-BOJI: 

1. !lanpa>KeHHe Haqaia cneTa ripn tcMecii ~20°C 1700 b. 

ripn t CMec „ =0°C 1400 b. 

2. 1 iaHMCHbLUaH IipOTHTKOHHOCTb 111310 200 B. 

3. Handoibinnfi naKJiOH niaTO 1,5% na 100 b. 

1. 1 IanfiOJIbUIHlI (J)OH B CBHHUOBOii 3aLUHTe 15 UMn/MUH. 

5. Hanpn/KCHHe nmanHH «a hhtb cqemHKa noiaeica ot bw 
coKOBoibTHoro BbinpHMHTeiH vcTaHOBKH Tima B 111 H B-2 qepes 
oi o k BfC h BbicoKOBOibTiibiii Kadeib. CqeTBHK raiOKe mo/Kot 
paOoTaTb c o'uo6bi.M riepecqeTHbiM npndopoM, y KOToporo b03M0>k- 
ho 3 a 30 MieHHC oTpanaTeibHoro noiioea BbicoKoro Hanpa>KeH"B. 

6 . rioioJKOHHe niaTO cnetHOH xapaKTepncTHKH h. cieioBa- 
TcvibHO, padoqee HanpnaceHHe MO>KeT CMeinaTbca b CTopoHy don>- 
iuhx mu MeHburax inanpfl>KeHHH~ na 300 BOibT b 3 aBHCiiMO- 
cru ot TeMnepaTypbi >khakocth b CMecHTeie, KOiiiqecTBa eo 

11 CKopocm TOKa ra 3 a. nepei padoToii HeodxoiHMo CHHTb chot- 
ii vk) xapaKTepHCTHKV npn nocToaHCTBe BbiiueyKa 3 anHbix cJ iaKT<> 
poB ii BbiOpaTb onTiiNiaibHoe padoqee HanpaxeeHHe. 

7. AxiniKTyia liMTiyibca, cHHMaeMoro c hhth npoTOMHoro 
CMCT'iHKa, b odiacra niaTo He HH>Ke 0,4 b. 

8. MepTBoe BpeMa cneTMHKa paBHo 3 — 4- 10" 4 ceK. 

9. Coi'T3B CMCCIi: aflCOlIOTHblH STHlOBblfi CHHOT (mhctotk 

99.6%) 96 ° /o; 

aocoiiOTHbiii cepubitt sejmp 4%. 

10. Pacxoi rein a npn HeiipepbiBHoii padoTe cocraBineT okoio 
1 i/qac. 
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11. Chcthhk no3Bo.iaeT H3MepnTh axTHBuocTb 6 o6pa3u,oB, no- 

Mcmae.Mbix b JiyiiKu noBopoTHoro jHCKa. 

12 . norjiomeHHe aJibfya- h 6 eTa-H 3 ./iy 4 eHH 5 i, HAymero ot o 6 - 
pa3ua b c 4 eT 4 HK, oweHb Ma.To. n P H H3MepemiHx 6 eTa-H 3 JiyqeHHH 
vrajioii SHeprHH (paanoH30TonoB C 14 , S 35 h jp.) caerqHK pern- 
CTpHpyeT okojio 90% Sera-qacran, ncnycxaeMbix oOpasuoM b 
H anpaBJieHHH oKHa caeraHKa. 

13. CaeiHHK COT-30-BO/I no3BOJiaeT p e rn ct p h p ob a t b qacrb 
6eia-n3Jiy L ieHHH tphthh (H 3 , E m =0,018 Mae) b cjiyqae, ecdi-i 
oGpaaeu pacnoAOJKen Ha paccroBH-HH He Gonee 5 mm ot OKHa cqex- 
HHKa. 

14. Chcthhk AonycKaeT H3MepeHHe hk thbhocth nopHAKa 

1 0- 10 KfOpU CO CTaTHCTHMeCKOH TOHHOCTbK) +4% B TCHeHHC 

1 0 MHHyT. 

15. 06pa3Ubi, coAep^amne aKTHBiiocib 2-10’ A1 Khopu , Moryr 
obiTb H3Mepenbi co era t hcth q e c koh TounocTbio ±10%. JXjih h 30 to- 

11 ob, iicnycKaiomiix >KecTKoe 6eTa-H3JiyqeHHC (liarrpHMep, P 32 ), tom- 
nocTb H3MepeHHH Macibix aKTHBHocTeH 3HaqHTe.7ibHo yjiyqmaeTca. 

16. CpoK c.ny>K6bi cqeTqnKa COT-30-BOJI HeorpaiiHqen. Flpn 
najiHqHH rejiHH b Sajuione h cmcch cmipia h 3(j)Hpa b npoGupne 
cqeTHHK nocTOHHHo roroB k paGoTe. 

CqeTqHKH COT-30-BOJI h 3 r o t a b ji h b a iot c h 3KcnepHMeHTa.Jib- 
1 1 o - m ex a h nqecKH m h MacTepcKHMH TCXA [ 2 ]. 

npHHa/^ Jie>KHOCT h: 

1. YcTaHOBKa 5-2, cexyHAOMep. 

2. TopiXOBblH C l ieTMHK T-25-BOJI C ilOACTaBKOH B CBHHUOBOM yUOMHKC. 

3. Fa3onpOToqnHH cmctmhk COT-30-B<£JI b itojihom KOMnaeKTe («2 .*t- 
c»ieTMHK»); jie/i. 

4. npenapaThi S 35 h P 32 Ha ajiioMHHHeBbix qaweHKax; aiajiOH U 238 . 

5. ToiiKan ajnoMHHHeBaa no;xcTaBKa (26 Mr/cM 2 ). 

ynpaofCHenue 7 

Pa6oia co cqemHKOM COT-30-E4>JI 

Pa6oTa bcactch no rpynnaM H3 4 — 5 KypcaHTOB, KOTopbiM 
BbiAeJineTcn oahh cqerqHK COT-30-BOJI. 

Bo b p e m h 3HaK0MCTBa c ycTpofiCTBOM npnGopa npoBepnioT 
najiHqHe >khakoh CMecn b cMecHTejie 11 Bbjxjionnon npoGnpKe, 
iranojiiiHioT AbAOM coeyA J3,ioapa, oTKpbiBaiOT Kpanbi cMecHTejia 

H no A CO e A HH H JO T BCe pe3HHOBbIC KOMMyHHKaUHH. 

3aKpbiB n pe ab a p HTeji bn o Kpan peAyKTopa, ocxopo/KHo OTKpbi- 
Baior (hc no,iHocTbio) Kpan rejineBoro 6aji,noHa, nocjre qero 
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n/iaBHo BpamaioT bhht peayKTopa ao Tex nop TioKa b cMecmejic 
ne noHBmcH ny3bipbKH ra3a (aa h Ha6AioAeHHH ny3bipbK0B Hy>K- 
ho BbiHyib cMecHTejib H3 Aioapa). YBeAHHHBaiOT tok ra3a nepe3 
cHCTeMy h Ha6^ioaaiOT Hajinnue ny3bipbK0B b BbixAonHOii npo~ 
finpKe. YienKa ra3a MoaceT npoH30HTH b cjiynanx, ccam iiaoxo 
noAorHaHbi TpymnecH noBepxHOCTH ahckob, oTcyTCTByeT cMa3Ka 
9 thx TiOBepxHocTefi, nenAOTHo oaeTbi pe3HHOBbie tpv6kh hah 
c\aa6o 3aBHHqena rafixa, Kpennman tfmrypHbiH 5 oat. 

HeofixoAHMo b TeneHne 3 — 5 MHHyT npoBepHTb, He ocAaSe- 
naeT ah tok rasa nepes CHCTeMy. Komponb npoH3B0AHTC5i no 

OKO'POCTH nOHBJieHHH ny3bipbKOB B CMeCHTCAbHOM H 1 BbIXAOnHOH 
npoSnpKax. 3aTeM npoBepmoT tok ra3a nepe3 npnSop npn spa- 
meHHH IlOBOpOTHOro AHCKa. ripil Ka)KAOM 4)HKCHpOBaHHOM riOAO- 
/KeHHH AHCKa Aon>KHbi Ha6AK)AaTbCH ny3bipbKn ra3a b o6enx 
npo6HpKax. 

IlocAe npoBepKH raaoBoro pe>KHMa noACoeAHHH jot cnexnHK k 
O ji-OKy BTC ycTanoBKH B-2, BKAionaiOT ycTaHOBKy B-2, BKAiona- 
k)t TyMgjiep «nycK» h y ct a h a b a h b a jot HanpHHteHHe V= 
1400 BOAbT. 

FIoMemaioT aAioMHHHCByio nauienKy c npenapaTOM P 32 b 
n a e k c h r a a c o By io namenKy, KOTopyio yciaHaBAHBaiOT b AyHKy 
cpeAHero ahcks, HaxoA^myiocA b ceKTopHOM Bbipe3e. Bpaman 
noBOpOTHbifi ahck no naco'BOH CTpeAKe, CHanaAa nepeBOAHT npe- 
napaT b 1 ({mKCHpoBanHoe noAO^eHne (noA BbiXAoriHbiM uiTyue 
poM), saTeM — bo 2 noAo>KeHHe («HaroxoBe») H, HaKOHeij , — b 3 
noAonvenne— noA okho cneTMHKa. B ks^kaom n p o m e>Kyron ho m no 
Ao>KeHH:H namenKa c npenapaTOM AOA>KHa npoAVBaTbCH raaoM a 
•reqeHHc I MHiiyTbi aah vASAeHHH B03Ayxa. Ecaii ycTanoBKa ne 
perHCTpnpyer HMnyAbCbi cneTAHKa, cAeAyeT npnSaBHTb Hanpn- 
/Kghho h onpeneAHTb HanaAO cncTa, V„ . IlocAe 3Toro ySaBAHior 
tok ra3a ao 5 — 10 ny3bipbKOB b ceKyHAy i-ia BbixAcrmoii ripoGHp- 
Ke h npOAVBaiOT CHCTeMy b TeneHne 3 — 5 MHHyT. 

3aTeM npncTynaiOT k chhthio cneTHon xapaKTepncTHKH chgt- 
MHKa COT-30-BOJ1, HcnoAb3yn mar HanpH>KeHHH nepe 3 50 BOAbT 
h H3MepHH npn k3>kaom HanpHHceHHH CKopocTb cneTa b Tenenne 
1 MHHyTbt. npn naAHHHH yAOBAeTBopHTeAbHoro nAaro (l^> 
200 BOAbT; A<1,5% na 100 b) ycTaHaBAHBaiOT pa&onee Hanpn- 
>k c h h e na cepeAHHe nAaTo. CneinnK totob k pa6oTe. 

He H3MCHH5I cKopocTH TOKa ra3a nepe3 CHCTeMy, nepexoAnr 
k H 3 MepeHHio aKTHBHOCTH npenapaTa P 32 . H3MepeHHH AocTaTon- 
ho npoBOAHTb b TenenHe 2 MHHyT. 3aTe\i noBopoTOM AHCKa b 
CAGAV iomee cf)HKCHpoBaHHoe noAon^eHne hoaboaht hoa okho 
cneTHHKa nycTyio namenKy h H3MepnK)T 4>oh b Tenenne 5 MHHyT. 
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AHajiorHHHo npoH 3 BOAHT H 3 MepeHHc aKTHBHocTH nperiapaia 
S 35 (t =2 MHHyTbi). TaKHM o 6 pa 30 M, Ka>K^biH KypcaHT b rpynne 
no onepe^H H 3 MepneT cboh npenapaTbi P 32 h S 35 , a 3 HanenHe 
(}>OHa cneTHHKa SepeTCH oSlumm -juih bccx 'H 3 MepeHHw b flairaofi 
rpynne. 

Flo oKOH?aHHH padoTbi co cnexTOKOM COT-30-BOJI BbiKjiioua- 
k>t BhicoKoe HanpnJKeHHe, nocjie^OBaTe.xbHo 3 aKpbiBaioT bhht pe- 
ayKTopa h Kpan rejmeBoro* laMona, saKpHBaTOT KpaHti cm Gen- 
re jib. 

ynpaofCHenue 2 


CpaBHeHHe 3({)(}>eKTHBHocTeM cneTa 6eTa-H3jiyneHHfl 
raaonpOTOMHWM cneTHHKOM COT-30-BOJI h topuobwm 
CHemuKOM T-25-BOJI 


Te ;kc npenapaTbi P 32 h S 3:; H3MepnK)TCH o6bmHbiM j opucBbi v. 
cnernnKOM T-25-BOJI. 

y CTaHOBHB paSonee Hanpn>KeHHe h .npoBe^H H3MepeHHH 3Ta- 
JioHa h (f) 0 Ha, onpeAe.THiOT CKopocTb CHCTa '6eia-nacTHu P 32 h 
S 35 npn nojio>KeHHH ajHOMHHHeBofi nainenKH Ha 4 -h no3HUHri 
(nainenKa c npenapaTOM ycTaHaBJiHBaeTcn Ha tohkyk) a;noMH- 
HHeByio noacTaBKy— 26 mt/cm 2 ). Ka>K^oe H3MepeHHe npoBo^HTb 
b TeneHHe 5 mhh. jJaHHbie, no.iyneHHbie b 1 h 2 vnpa>KHeHHHx, 
CBO^HTCH B TaSjIHUy 1. 

HanoMHHM, hto oTHocnTejibHan ornnSKa onpenejiHeTCH no 
tpop M\7ie 


J np- 


-~^ n " • 100%=. 


V 


N 

t 


• 100 % 

4 


np 


N 


np 


CpaBHHBan 3Ha i ieHHH N np , nojiyneHHbie hjih rasonpoTonHoro 
U TOpUOBOrO CHCTHHKOB, OTipeAeJIHJOT OTHOUieHHe St^eKTHBHOCTeil 

cneia jxjw cJiynaeB >KecTKoro (P 32 ) h MnrKoro (S 35 ) 6eTa'H3Jiy- 
hchhh: 


ana P 32 : 


Nnp. cot 
N np, t 


S :>> " 


N np, cot 
N np, t 


PC3y.nbTaTbI n03B0J]5IK)T CVAHTb O AOCTOJIHCTBax npoTonnoro 
cneTHHKa c OTKpbiTbiM okhom b oiHouieHHH perncTpaunH 6eia~ 
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H3Jiy i ieHHH pa3J!HHHOH SHepI'HH. J\jlH MSirivOro 6eTa-H3JiyHeHH51 
npHMeHeHHe c^emHKa COT-30-BOJI jxaer BO3MO/KH0CTb nosbi- 
CHTb HVBCTBHTejIbHOCTb MeTOfla Ha ueJIblH nOpMOK BeJIHHHHbl. 

JIHTEPATyPA 

1. «CnpaBOHHHK no AOSHMeTpHqecKHM, pa^HOMeipinieciviiM u j.ieKTpon;io- 
(JjHSHMecKHM npn6opaM, cnemHKaM, cuHHTna.iHTOpaM n (J)OToyMno>KHTe;iHM , 
CTp. 178. ATOMHa^aT, MocKBa, 1959. 

2. CqeTHHK «COT-30-BOJI». OnucaHne n HHCTpyKmin (cocTaBaeno C. FI. 
UeamueBbiM h A. O. <I>ypMaHOM). SKcnepHMenTa/ibHO-MexaHimecKaH Macrep- 
CKan TCXA, MocKBa, 1957. 
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PABOTA JVs 13 

H3MEPEHHfl A6COJIIOTHOH AKTHBHOCTH 
MCTOHHHKOB EETA-H3JiyHEH H 51 

OTHOCMTeJlbHWe H3MepeHH5! CO CMCT4HKHMII 

PaHee mu yKa 3 UBa«JiH (cm. npaKTHKyM no paAHOMeipHH, 
qacTb I, pa60Ta 6), mo H3MepeHHH aKTHBHOCTH pa^HoaKTHB- 
Hbix npenapaTOB MoryT 6bHb o t h o c h t e n b h bi m h h a 6 co- 
J 1 K) T H bl M H. 

B SOJIblLIHHCTBe HCCJieAOBaHHfl C MeneHbIMH aTOMaMH HCOOXO* 
^HMO, BOO 5 me rOBOpH, 3HaTb TCHHO TOJIbKO OTHOCHTeJIbHbie aK- 
THBHOCTH H 3 ynaeMbix npenaparoB. HanoMHHM, mo othochtcjil' 
Hbie H3MepenHH 3 aKjnonaiOTCH b cpaBHeHnn MOK^y co6ofi 3 Kthb- 
hoctch (cKopocTen cnera) cepHH npenapaTOB oahoto h toto >kc 
H 30Tona hah b cpaBHeHnn aKTHBHOCTeH HSMepneMoro npenapaTa 
h cTaHAapTHoro npenapaTa toto >Ke caMoro H30Tona. 

HeoSxOAHMbIMH yCJIO'BHHMH AJIH HpaBHJIbHOrO npOBeACHHH 
OTHOCHTeJIbliblX H 3 MepeHHH 6eTa- aKTHBHOCTH HCCJieAyeMblX npe- 
napaTOB hbjihiotch eJieAyiomHe: 

a) ojHHaKOBaa (jjoprua h pa 3 Mepu npenapaTOB (hx njiomanb, 
TOJimHHa) ; 

' 6 ) ojHHaKOBoe pacnojioxceHHe npenapaTOB OTHOcHTejibHo 
cneTHHKa; 

b) paBHOMepHoe pacnpe,aeJieHne paflHoaKTHBHoro BemecTBa 
no BceMy o 6 "beMy npenapaTOB; 

r) iBbicyuiHBaHHe npenapaTOB 50 Hcne 3 HOBeHHH npH 3 H 3 KOB 
Bjiarn hjih no nocTOBHHoro Beca; 

n) HcnoJib30BaHHe noanonceK H3 oaHoro MaTepnana h paBHOii 
ToamHHbi; 

e) BunonHeHne Bcex HSMepeHHH onbiTa Ha othoh h toh >kc 
3KcnepHMeHTanbHOH ycraHOBKe, c ojihhm h tcm *e cneTHHKOM 
h othoh h Toil >xe noacTaBKOH nan npenapaTOB; 

>k) cHCTeMaTHHecKHii KOHTpojib BOcnpoH3BoaHMOCTH noKa 3 a- 
hhh npuSopa; 
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3) IipOBCACHHe H3Mep6HHH aKTHBHOCTH o6pB3UOB no BO 3 M 0 >K- 
HOCTH c OAHIiaKOBOii CTaTHCTHqeCKOH TOqHOCTbK). 

IIpH O' r HO C H T C JI b H bl X H3MepeHHflX pCKOMeH^yeiCH nOMemaTb 
o6pa3Ubi no bo3mo>khocth ^ajibine ot cqeiqHKa, Tan KaK oiuh6- 
kh, oSycjioBJieHHbie HeKOTopbiM paaJiHqHeM bo b33Hmhom pacno- 
ji 0}KeHHH npenapaxoB n cqeiqHKa pe3Ko B03pacTaK)T no Mepc 
npH6jin>KCHHH npenapaia k cneinnKy. th TopuoBoro cneinnKa 
T-25-BOJT paccTOHHne mok^y npenapaioM h okoihkom cqeiqHKa 

AOJI/KHo COCTaBJlHTb He MeHee 2 CM. 

ycTpaHeHHn oiuh6kh, Bbi3BaHHoft caMOocJiafijienneM 6e- 
Ta-H3.iyqeHHH cjioeM npenapaia, CTapaioTCH cpaBHHBaib jihSo 
oqeHb TOHKne npenapaTbi (/<0,2dv a ), jih6o SecKoHeqHo-TOJiCTbie 
npenapaTbi (/>R m ), tsk xaK n 3 r o t o b ji e h h e npenapaTOB cTporo 
o^nnaKOB-OH TOJimHHbi — BecbMa TpyAoeMKan onepauHH. B Kaqe- 
cTBe no;uio>KeK Hcnojib3yiOT oSbiqHo cjioh BeiuecTBa, coorBeTCT- 
ByjoiuHe HacbimeHHK) ofipaTHoro pacceHHHH 6eTa-H3JiyqeHHH. 

Ilepe^ H3MepeHHHMH nojie3H 0 op h ch t h poboh ho onpeAejiHTb 
CKopc'CTH cqeia npenapaia c c£>ohom h (j)OHa h Ha ochobc nojiy- 
qeHHbix AaHHbix paccqHTaTb BpeMH HSMepeHHH, ipefiyeMoe jxjih 
Aocth^kchhh >KeJiaeMOH CTaTHCTHqeCKOH tohH'OCTh pe3yjibTaTa. 

Ecjih 3(J)(f)eKTHBHocTb cqeia cp H3MeHHeTCH b pe3yjibTaTe 3 a- 
MeHbi cqeiqHKa, 3amHTHoro aomhks h Apynnx n p h c noco 6 ji e h hh , 
to cjieAyeT pe3yjibTaibi H3MepeHHH, nojiyqeHHbie -b ciapbix ycJio- 
BHHX, nepecqHTaTb no oTHomeHHio k 3iajioHy, H3MepeH HOMy ao- 
nOAHHTeJlbHO B HOBblX yCJIOBHHX. SiajIOH AOJUKCH COA^P>KaTb TOT 
>Ke H30Ton (hjih 6jih3khit bo cneKTpajibHOMy cocTaBy H 3 Jiyqe- 
hhh), KOTOpbift HcnoAb3yeTCH ( b onbue. CHCTeMaTHqeCKMe H3Mepe- 
HHH CKO p O'CT H Cqeia 3TaJI0Ha (BOCnpOH3BOAHM'OCTb) n 03 B 0 /IHK)T 
TajoKe ycTaHOBHTb cj)aKT yxyAineHHH xapaKTepncTHKH cqeiqHKa 
hjih HenpaBHjibHOH pa6oibi yciaHOBKH. 

Ecjih HMeeicn cTaHAapTHbin H3Ayqarejib, coA^P^aLUHft tot 
xte H 30 Ton, hto h HccjieAyeMbie o6pa3iibi, to npn o t h oc h Te a b h bi x 
H 3 MepeHHHx M 05 KH 0 He BHocHTb nonpaBOK Ha pacnaA paAHoaKTHB* 
Hbix c6pa3U0B bo BpeMeHH. B 3TOM cJiyqae ynoMBHyiuH hctoh- 
hhk HrpaeT pojib «CBHAeTejiH», Tax kbk oh Tepner aKTHBHOCTb 
b TaivoS H<e CTeneHH, Kan h H 3 MepHCMbie npenapaTbi. CpaBHHBaa 
Me>KAy co6ofi no.TyqeHHbie b KaHKAwn momcht BpeMeHH ajih pa3- 

N 

Hbix npenapaTOB oTHomeHHH ^ — ,naxoAHT o thoc h t® ji bHoe 

iNl cBHAeTe^fl 

Aep>KaHne p a ah o a kt h b hoc th >b o6pa3uax. 

Pe3yAbTaTbi oth oc h t e a bH h x H3MepenHft aKTHBHOCTH BupajKa- 
iotch b HMnyAbcax b MHHyTy. 3ia BejinqHHa — civopocrb cqeia N, 
82 
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Kai< H3M H3BCCTHO, CBH33Ha C nOJIHbIM MHCJIOM uaCTHU N HCT , HC’ 
nvcKaeMbix npenapaxoM b eAHHHuy BpeMenn, cooTHOineHneM: 

N==cpN MCT (1) 

H3yMeHHe *})aKTOpOB, COCTaBJIHIOIUHX 3 (j)(j)eKTHBH 0 CTb 

c m e t a cp, npe^cTaBJineT co6oh oaxHefliuyio 3aAany paauo- 
MCipHH. HanoMHHM (cm. paSoiy N° 6) sth <J>aKTopti f BJinmomne 
na pe 3 VJibTaibi H 3 MepeHHH 6eTa-aKTHBHOCTH chgthhkom na-CTHU. 

cp=(p(Ki, K2, K3, Ks Ks, Ks K7, Ks, Ko, K10) ( 2 ) 


Ki — nonpaBKa Ha MepTBoe BpeMH, 

K 2 — nonpaBKa Ha (J)oh, 

Ks —nonpaBKa Ha H3MeHeHHe BOcnpoH3BOAHMOCTH noKa 3 a- 
hhh siajiOHa, 

K 4 —nonpaBKa Ha 3(})(J)eKTHB.H0'CTb cnemHKa, 

Ks —nonpaBKa Ha re 0 m eT pH n ec kh ft (JjaKTop, 

K 6 — -nonpaBKa Ha norjiomeHHe h paccenHne 6eTa-H3Jiynei-iHH 
b B03,ayxe h cTeHKe cneTHHKa, 

I < 7 —nonpaBKa Ha caMOoejiafiJieHHe 6eTa-H3JiyneHH5i b 06 * 
pa 3 ue, 

Ks —nonpaBKa na oSpaTHoe pacceHHHe ot noAAOHmi 00 
pa3ua, 

K9 — nonpaBKa Ha exexiy pacna^a H 30 Tona, 

K 10 — cTamcTHnecKHe h Apyrne ouih6kh H 3 MepeHHH. 

Bee 3 th cj)aKTopbi ( 3 a HCKnionenneM Kg), a TaKHte cnocoSbi 
EBeAGHHH nOnpaBOK, 6bIJIH paCCMOTpeHbl HaMH 1 B COOTBeTCTByK)" 
mux pa6oiax. 

llpn oTHOCHrejibHbix H3MepeHHHx bboahtch nnuib nonpaBKH 
Ha MepTBoe BpeMH cneTHHKa (hjih pa3pemaioLuee BpeMn yem- 
hobkh), 4>oh h H3 MeHeHne BoenpoH3BOAHMocTH no k a 3 a h n h npn 
H3MepeHHH 3 TaJIOHa. 

H3MepeHHan CKopodb cnera HcnpaBJineTCH cHanaeia Ha \iepr- 
Boe BpeMH, 3aieM H3 pe3yjibTaTa BbinmaeTCH 4k>h h, HaKoneu, b 
cnynae HaAoOHO'CTH np 0 H 3 B 0 AHTCH yMHOJKeHne na K03c]>cf)HUHcnT 


BOCnpOH3B3AHMOCTH. 

llonpaBKOH Ha MepTBoe BpeMH Ki (cm. pafiOTy N* 5), oShhho 

npeHeoperaioT, eejin CKopocTb cneTa MeHbiue 2000 — 3000 umhImuh . 
FlonpaBKy na 4 >oh mo>kho He yHHThiBaTb Jinuib b hckaiohh- 

TeeibHbix cjiynanx, KOfAa $oh HacTOJibKO MaJi, hto -^<0,056 


(cm. pafioTy Ns 7). 
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HaKOHeu, npH oTHocHTejibnux H3MepeHHnx o6H3aie^bHo Bbi 

'iHc.ieHH€ CTaTHCTimocKOH oihhSkh Ka>Kaoro pe3y.ibTaTa. 

OcTajibHbie (JiaKTopu (Ki, Ks, Ke, K?, Ks) mo>kho He ymHTbi- 
BaTb TOJIbKO npH yCJlOBHH CTpOroro nOCTOHHCTBa HX AeHCTBHH B 
reveHiie Bcero onbiTa. HsMeneHHe xoth 6bi oahoto H3 ycaoBHii 
c.TaHflapTH3auni[ onbiTa TpeSyeT, boo 6 me roBopn, yqeTa Bcex 
nonparaoK. 

Ecnn cqeTMHK b cuny rex h.th hhux npiniHH m«hhct cboio 3 (J)- 
tj)PKTHBHOCTb (H3MCH5ieTCH xapaKTepncTHKa, paCTer 4HCao JIO*- 
HbIX HMny.IbCOB II T. A-)> TO TpeOyCTCH BBeCTH 1 COOTBeTCTByiOmyiO 
nonpaBKy (Ki). OOmmho nonaraioT, hto coScTBeHHaH scJnJjeKTHB- 
HOCTb C4CTHHKOB Ana 6eTa-qacTim paBHa. 100% (ep=l). H 3 MC- 
neuHe 3<p(J)eKTHBHOCTH cneTHiiKa b Ty hjih Apyryio CTopoHy He- 
nOCpeA'CTBCHHO TpyAHO OUeHUTb, HO OHO aBTOMaTHHeCKH yHHTbl- 

BaeTCH npn CHCTeMaTHnecKHx H3MepeHHHx 3TaaoHa, h cootbct- 
CTByiomaH noripaBKa bxoaht b K034)ipmi.neHT BOcnpoH3BOAHMocTH. 
n P H OTHOCHTCJIbHblX H3MepeiIHHX aKTHBHOCTH y-HCTOMHH KOB no- 
npaBKa na H3MeneHHe sipcjieKiuBHocTH y-cieTHHKa iirpaeT cyme- 
cTBeHHvio pojib (cm. paOoTy JSis 4). 

np H napyuieHHH bo apes; si on bit a CTaiiaaprubix reoMerpime- 
ckhx vcaobhh (paccTOHinie, Teaeciibifi yroa) Bee pesyabTaTbi hi 
M epeHiiii cjieAyeT npHBeciH k oAHO.xiy h TOMy Hie 3HaqeHHio reo- 
MeTpH l iecKoro ipaiciopa rj (Ks), Kaj< sto noxa3aHo b pafioTe Jsfe 6. 

H<e npHMHHa, a TaioKecMCHa cqeTiHKa TpeOyioT BBe^eHim 
nonpaBKH (K6) «a noraomeiine h paoceHHHe SeTa-uacTHu no nyrn 
b qyBCTBHTejibHbiii o6T>eM cqeTHHKa (cm. paOoTy N° 9). 

IlonpaBKa Ha caMoocnaOneniie (K 7 ) bboahtoi, ccjih cpan- 
HHBaioTCH hctohhhkh pa3^H4Hofi TOJimHHbi (b Mr/cM 2 ) , a nonpa 3 - 
na Ha o5paTHoe paccenHHe (Ks) — ecjin npenapaibi noMemaioTCH 
Ha pa3Hbix nojjiojKKax (cm. pafiory Ne 11). 

riocKo^bKy OTHOCHTejibHbie H3MepeHHn npe^noJiaraioT cp ia- 
HeHIie aKTHBHOCTH HCTOHHHKOB, COAep/KaiHHX 0;IHH II TOT >KO 
H30Ton, nonpaBKa Ha pa3JiH4He b cxeMax pacnaAa aro.MHUX ajtep 
(K9) 3a.ecb lie paccMaTpiiBaeTCB. 

EcjlH >Ke CpaBHHBaiOTCH aKTHBHOCTH HCTOHHHKOB, COAepHCaiHHX 
pa3Hbie HsoTonbi, to name npn nojiHofi to/Kacctbchhocth yc/ 10 - 
bhh Ha.MepeHHil Heo6xo;iHMo BBOAHTb nonpaBKH K6, K;, Ks II (b 
cnynae pa 3 Hbix cxe\i pacnaAa) Kg. 

HecMOTpn na o&Hane paccMOTpeHHbix (JiaKTopoB, oTHocHTeah- 
Hbie H3MepeHHH npOBOAHTCH CpaBHHTe.TbHO npOCTO, nOCKOAbKy 
CTaHAapTH3ami5i yc^oBHii onbiTa aerno ocymecTBHMa, h noaTOMy 
pe3yabT3Tbi H3Me p eH ii n c ko poc th c h e t a N o6biH' 
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ii u r p e 6 y e t c h h c n p a b h t j> t o,ibKo n a m e p t b o e 
b p e m h h (f) o h, a t a k >k e b bi q ii c ji h t b ouih6ki-i. 

EcJIH npn OT'HO'CHTCJIbHblX H3Mep0HHHX 3TajI0H0M CpaBHCHH H 
HBJineTCH npenapaT c h3B6cthoh a6coAKmioH aKTHBHOCTbio — 
eTaHAapT, to ot pe3yjibTaTOB oTAejibHbix H3MepeHHH jierKo ne 
peHTO K aScOJIIOTHOH aKTHBHOCTH HCCAeAyeMblX o6pa3UOB. XU** 

3toh 'Ue^H npOBo^HTCH rpajiyHpoBKa cneTHOH annapiypbi no 
cian^apTaM, npnroTOBJiHeMbiM xa>KAoro H3ynaeMoro h30to- 
rra. CyTb rpaAynpoBKH coctoht b Haxo^KAeHHH K03c|x})HHHeHTa ne- 
pexoAa ot H3MepeHHoro Ha yciaHOBKe HHOia HMnyjibcoB cran- 
A a p t h o ro H3Jiynarejin k nojmoMy mtcjiy nacTHu, ncnycKaeMbix 
CTaH.Ha pTOM, T. C. B H3XO5KA0HHH 3 (})(}) e KT H B HOCTH CHCia (p. 

AficOJIIOTHble H3MepeHHH 6eTa-aKTHBHOCTH 

HeoSxoAHMOCTb a6cojiiOTHbix n3MepeHHH. MeTOAbi onpeAejie- 
hhh aKTHBHOCTH, ocHOBaHHbie na noACHCTe nojiHoro nncjia pac- 
na;i,aiomHXCH aAep, hocht HaaBanne a6eoJiKmibix MeTOAOB. A6co- 
.'HOTiiaH aKTHBHOCTb npenapaTOB Bbipa^KaeTcn, kuk ii3BecTHO, b 
CAHHimax paAHOaKTHBHOCTH— KfOpU , MUAAUKtOpil, MUKpOKtOpll. 

B 6HOJionmecKHX nccjieAOBaHHHx c npiiMencirHeM paAHoaKTHB- 
Hblx H30TO;nOB HepeAKO B03HHKaCT K e 06 X O AH M O C T b OnpeAe^HIb 
a ScOvlIOTHyK) AKTHBHOCTb K3K HCXOAHblX pa AHOaKTHBHbIX Be- 
mecTB, Hcno/ib3yeMbix b SKcnepHMeHTe, thk h nojiynaeMoro b -onbi- 
re 6HO t norHnecKoro MaTepnaJia. Ecjih TpeSyexcn npnroTOBHTb 
p a AH O a K T H B H bi H paCTBOp C 33AaHHOH yAeJlbHOH aKTHBHOCTbio, TO 
b 3tom o^ynae >Ke«/iaTejibHo ( ne3aBHCHMO ot nacnopTa) H3Me- 
pHTb a 6coji k)th y K) aKTHBHOCTb hcxoahoto pacTBOpa h npoH3Be- 
cth Hy>KHoe pa3BeAeHHe, 

3naHHe noJiHoro THCJia HcnycKaeMbix hctohhhkom HOHH 3Hpyio- 
iuhx nacTHu oncHb bb>kho ajih ueJiefi p a AHo 6 h o ji o thh , H 3ynajo- 
meft AeflcTBHe HAepHbix HSJiyneHHfi na 6 h o ji o r h h e c k h e o6i>eKTbi. 
OueHKa AeftcTBHH paAnamiii npn BBeAennH p a aho a kth b h bi x Be* 
mecTB BHyTpb opraHH3Ma nejioBeKa, HCHBOTHoro hjih pacTeniiH, 
Bonpocbi norviomeHHH snepnin n3JiyneHHH b oonynaeMbix o6i>eK- 
Tax, npo6AeMbi A03HMeTpHii, HMeiomne aKTyajibHoe 3 HaneHHe b 
COBpeMeHHOg (DHOJIOTHH, MeAHUHHe H XHMHH, HpeAVCMaTpHBaiOT 
B KOHeHHOM C l ie Te 3H3HHe aficOJIIOTHOH aKTHBHOCTH TTpHMeHHe* 
MMX H30TOTOB. 

CBH33HH OC c. aScOAIOTHOli aKTIiBHOCTbK) HHCJIO paAKOaKTHB- 
Hbix HAep b o6pa3ue MOH<ex cJiy>KHTb h h a h k a t o p o m HefiTpoHHoro 
noTOKa, b kotopom 6biji oSjiyqeH o6pa3eu. 

TaKHM o6pa30M, b ucyiom phac aaAan nccneAOBaTe,nb ne mo- 
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>r.CT V lOB.IO'l HODHTbCH OTHOCHTeAbHbIMH pe3yAbTaTaMH — OH AOA- 
jkch aaTb otbct Ha Bonpoc 06 aScoAioTHOM coAepJKaHHH paAHO- 
hkthbhocth b H 3 ynaeMbix oS^eKTax. 

MeTOAbI aScOAIOTHbIX H3MepeHHH. A6C0AK)THbie H 3 MepeHHB 

aKTHBHOCTH HCTOAHHKOB p- H y-H 3 AyAeHHH MOryT OCymeCTBAHTbCH 
MeTOAaMH, OCHOBaHHHMH Ha CHeTe OTAeAbHbix HaCTHU (hah KBaH- 
TOB) H Ha H3MepeHHH HHTeHCHBHOCTH H3Ay l ieHHH. K nOCAeAHHM 
othochtch: onpeAeAeHHe aScoAiOTHoft axTHBHOCTH nyieM H3Me- 
peHHH HOHH 3 aiiHH, co 3 AaBaeMoft 6eTa-HacTHiiaMH, BbiAeiaioiiiHMH 
H3 EHyTpeHHefl CTeHKH HO H H 3 3 U.HO H H 0 H KaMepbl (MeTOA KaMepbl 
TpeH c paAHoaKTHBHbiMH cTeHKaMH)[ 2 ]; onpeAeAeHHe 3 kthbho- 
cth nyieM H3MepeHHH A 03 bi 6eTa-H3AyHeHHH Ha norpaHHAHofi no- 
ne pxhocth BOAHoro pacTBopa [ 2 ]; H 3 MepeHiia c noMombio koao- 
puMcrpa [ 2 ]; HAMepeiiHH no loxy c noMombio nponopunoHaAbHO- 
ro cneTAHKa h Ap. 3 th MeroAbi TpeSyror 3H3 hhh cpeAHeii SHeprHH 
6eia-H3Ay i ieHHH (hah KBaHTOB) HCCAeAyeMoro npenapaTa h ycTy- 
naioT b toahocth mctoabm, ocHOBaHHbiM Ha cneTe OTAeAbHbix Aa- 

CTHU. 

MetoAbi, HcnoAb3yiomHe perHCTpauHio OTAeAbHbix nacTHU, 
6ojiee pacnpocTpaHeHbi h oSAaaaiOT SoAbuion yHHBepcaAbHOCTbio. 
K hhm othochtch: MeroA P*Y coBnaAeHHft [ 4 ], mctoa 4>oTorpacpH- 
MOCKHX 3MyAbCHH, MeTOA TOpUOBOrO CACTAHKa C (J)HKCHpOBaHHOft 
l eoMeTpnefl [ 4 ’ 3 ], mctoa 4 jt-cAeTAHKa [ 3 ’ 4 ’ 5 ] h AP- 

PaccMOTpHM oco6o ABa HawSoAee pacnpocTpaHeHHbix b co- 
BpCMCHHOH paAHO'MeTpHH MeT 0 A 3 — MeTOA TOpHOBOTO CAeTAHKa C 
(fjHKCHpOBaHHbIM TCAeCHblM yrAOM H MdOA 4 jl CAeTAHKa. 3 tH- 
mh MeTOAaMH BbinoAHHeTCH 33AaHHe HacTOHmefi pa6oTbi no onpe- 
ACAenHio aQcoAiOTHOH aKTHBHOCTH 6eTa-npenapaTa, npHroTOB- 
jieHHoro H3 HCCAeAyeMoro paAHoaKTHBHoro pacTBopa. 

MeTOA TopuoBoro cneTAHKa c (JiHKCHpoBaHHOH reoMeTpHeii. 
B npaKTHKe SnoAorHAecKHX AaSopaTopHH a6coAioTHyio aKTHB- 
HocTb 6eTa-H3AyAaTeAeH b 6oAbUiHHCTBe CAynaeB onpeAeAHior 
npn noMouiH TopuoBoro CAeTAHKa. 3 tot MeTOA npocT no HAee h 
npn COSaIOACHHII HCOSxOAHMblX yCAOBHH AaeT AOCraTOAHO TOAHbie 
pe3yAbTaTbi. B MeTOAe HcnoAb 3 yercH oSbiAHan cAeTHan annapa- 
rypa, HMeiomancH b k 3 >kaoh H 30TonHOH Aa6opaTopHH, ato Ae- 
AaeT ero AocTynHbiM uinpoKOMy Kpyry HCCAeAOBaTeAeft. 

A 6 cOAK)THaH aKTHBHOCTb ('IIOAHOe AHCAO pacnaAOB B 6 AHHH- 
uy BpeMeHH) H3MepneTCH b ycAOBHH x «t})HKCHpoBaHHOH reoMer- 
piiH». XUh 3 toto paAHoaKTHBHbiH o i 6 pa 3 eii, noMemaiOT Ha HeKO- 
TOpOM paCCTOHHHH (>20 MM) OT OKHa CAeTAHKa Ha npOAOAJKeHHH 
ero OCH. 06 pa 3 eu, aah H3 MepeHHH npHroTOBAHeTCH b BHAe He- 
SoAbuioro «nHTHa» (A«aMerpoM 2—3 mm), HMeromero moavk) 

8 >> 
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TCVmtHHy (<50 MI<r/cM 2 ). nOAAO>KKOft CJiyHCHT TOHK3H TlJlCHKa 
H3 MaTepnajia c MajibiM a tom hum HOMepoM. llpn 3 thx ycAOBHHX 
H3JiyneHHe, HonycKaeMoe o6pa3uoM (3Aecb nixer penb o 6eia- 
H3JiyneHHH) H30TponHo pacnpeAe^eHo no nan pa bach ham. 

nOA OKHOM CneTHHKa .Ha CTporo '({) H KC H pOB a H H O M pacCTOHHHH 
or o6pa3ua noMemaiOT tohho KaAnfipoBanHyio AnatfiparMy, tojt* 
lUHHa KOTopoft npeBbimaer SHaneHHe MaKCHMaJibnoro npofiera 
6 era - h 3 Jiy n e h h n n c c ji e Ay e m o ro j 

H30Tona. CxeMaTHnecKoe pacno-| n . 

.ioH<eHHe HCTonHHKa a cnemHKa i N ^ 

b 3TOM MeTOAe anaAorHHHo npn- ; \ | 

BOAeH'HOMy Ha phc. 25 (cm. qacTb , 

I, pa6oTa Ns 6). Ohcbhaho, mto \$ V N 

b TaKOM cJiynae BHyTpb cnemH- \ j 4 

Ka Moryi npoHHKHyib TOJibKo re fe \\^ [j 1 t v 

qacTHUbi, KOTopbie rip oft Ay t hc- t ^ 

pea oTBepcTHe b AHa^parMe. C \T \ w I]" 3 ,'/ 

HanoMHHM, mo b paooie \w 'hi S ° 

Ns 6 Mbi y>Ke npoBOAHJin rpy6oe ! 

oripeAeAenne a6coAK)THoft aKTHB- \\lj/ ' ^ 

hocth npena,paia P 32 bthm Me- ;! : / 

TOAOM, VHHTbiBaH TOAbKo reoMe- S$k^\mnapom 

rpHnecKHH (})aKTop r\ h HirHopn- 1 XM-ll 1 I fiaq/iowHa 

pyn Apyrne cJ}aKTopbi, c KOTopu- / 

mh Mbi Tenepb 3HaK0Mbi. / \ 

ripn TOHHblX H3MepeHHHX a6- y* \2 

coAiOTHoft oeia-aKTHB hocth npe- \ 

napaTOB <Heo6xoAHMO, Boofime \ 

roBopH, yqiHTbiBaTb see '(baKTOfpbi n _ 

7 1 Phc. 44. Cxe\ia, noncHHiomna 

( ), pacCMOT,peHHbie IiaMH b aeftcTBHe HenoTopbix 4>aKTopoB, 
npeAblAyni'HX paooTax. HeKOTO- bjihhkhuhx na pesy.ibTaTbi H3- 
pbie H3 HHX HAJIlOCTpHpyrOTCH M6p6HHH 3KTHBH0CTH (o6o3H3- 

pnc. 44. Ha pHcyHKe ne noKasa- hchuh — b TeKde) . 

Ha AHa4>parMa, BbipeaaiomaH 

(j) h k c h p 0 b aH hhih TeAecHbift yroji; npenapaT h noAno>KKa k nexiy 
H3o6pa>KeHhI TOACTbIMH AAH yAoftCTBa HJIJIK>CTpaiIHH. Oipe3KH, 
puxojwmm H3 npenapaia h OKaHHHBaroiixHecH cxpeAKaMH, H30- 
6ipa5KaiOT (oneHb ycJioBno) «cyAb6y» 6eia- T TacTHU, BbifipomeH- 
HHX paAHOaKTHBHbIMH aTOMaMH. 

PaAHoaKTHBHbin npenapaT H3Aynaei SeTa-qacTHUbi no bccm 
HanpaBAennHM b npocTpaHCTBo — 1 h 2. HeKOTopan aoah bclx 
S eia-nacTHu 3aKAroqeHa b npeACAax 3 cj) cf) e k t h b<ho r o reAecHoro 
yr^a, BbipcaaeMoro chcthhkom (a tomhcc — Anac^parMon) . Mb 
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Ejrn i fi pcnapam 
iSMl I fiOjq/lOWKQ 


Phc. 44. Cxe\ia, noHCHHiomna 

AeHCTBHe HeKOTOpbIX 4>aKTopoB, 
bjihhhdihhx na pe3yabTaTbi na- 
MepeHHH 3KTHBHOCTH (0603113- 
H6HHH — B TeKCTe) . 
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MIX HapHfly C MaCTHUaMH, HenOCpCZICTBCHHO npOXOAHLUHMH B C^eT- 
mhk — 1, Bcer^a HMeiorcH nacTHUbi, KOTopbie HcnbiTbiBaiOT norjio- 
iuchhc b caMOM npenapaTe — 8, oKiie cneTHHKa 3 h CJioe bo 3- 
j\ yxa Meauy npenapaTOM h cneTHHKOM — 4. HexoTopbie 6era- 
uacTHUbi b pe3yjibTaTe MHoroKpaTHoro pacceaHHH <b B 03 ayxe yxo- 
;;mt M 3 aanHcro TejiecHoro yrjia — 5; ixpyrne — Hao6opoT, nona^aioT 
b cMeTMHK, 6yAyHH nepBOHaqajibHo 'HcnymeHHHMH b HHbix Ha- 
npa-BJieH.HflX — 6. K nocjieAHHM TaK>xe othochtch nacraubi, npe- 
repneBaioiUHe oSpaTHoe pacceHHHe ot ikwiojkkh, — 7 . Ecjih 
TOJI lUHHa nOAJIOJKKH SoJIbllie TOJIIUHHbl HaCbimeHHH, TO o6paT- 
noe pacceHHHe nepecTaeT HapacTaTb BCJieACTBTie norjioweHHH 
6eTa-MacTiiu b MaTepna;ie tioajiojkkh — 9. H HaKOHeu, qacxHUbi, 
npoHH3biBaiomHe CHeTHUK H63aBHCHMo ot H 3JiyHeHHH npenapaTa, 
C03AaiOT cjlOH CMeTMHKa — 10. 

A6cojiK>THbie H 3 MepeH'HH Tpe6yiOT onpeAeJieHHH nonpaBOK c 
Con bill OH TOHHOCTbK). OneBHAHO, HTO HCM MeHbine caMH nanpaB- 
KH, TeM MeHbuie oihh6kh npn onpeAeJieHHH sthx nonpaBOHHbix 
K03 (j) (|) H UH e H TO B BJIHHIOT Ha ofilliyK) TOHHOCTb H3MepeH'HH. IloSTO- 

My, npHMeHHR cneuHajibHbie npneMbi, ctpomhtch co3AaTb Taxne 
ycAOBHH, npn KOTopbix oTAeJibHbiMH nonpaBKaMH moxho npe- 
HeSpeHb. 

Pe 3 iOMHpyeM Bonpoc o nonpaBKax npH onpeACJieHHH a6co- 
AIOTHOH aKTHBHOCTH 6eTa-H3JiyHaK)mHX H30TOnOB MeTO^QM TOp- 
UOBOrO CHeTHHKa. 

1. MepTBoe b p e m h c h e t h h k a (pa 3 pemaiomee Bpe- 
mh cneTHOH ycTanoBKii). llonpaBKa Ha MepTBoe BpeMH bhochtch 
b BejiHHHHy perHCTpHpyeMoft CKopocra cneTa N npe}KAe Bcex 
ocrajibHbix nonpaBOK. llonpaBKa Ha MepTBoe BpeMH onpeAenneT- 
ch, Kax H3BecTHO, no (J)opMyjie: 


a HcnpaBtieHHaH cxopocTb cneTa, cooTBeTCTBeHHO : 

• N.- NK, = -j^r (4) 

Be™qHHa MepTBoro BpeMeHH t 6.TH3Ka k 3.10 -4 ceK.— 5.10 6 mhh. 
llonpaBKa K” we npeBumaeT l°/o, ecjm CKopoctb cneia 
2000 UMtllMUH. 

2. <t>OH cm emH k a, <I>oh BcerAa BbmHTaeTca nooie BBe- 
AeHHH nonpaBKH Ha MepTBoe BpeMH. 

J=N np =No — Nfj, ( 5 ) 

ss 
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Ecaii o6iuhh <$oh BKAionaeT b ce6n (j)on ot YAiBAvneiniH 
npenapaTa, Heo6xoAHMo cHHTb KpHByio norjiomeHHH 6eTa-na- 
cthu; TorAa ocTaTOHHan nocjie norAomemin 6eTa-nacTHU aKTHB- 
HocTb 6yAeT npHHaAAe>KaTb y-KOMnoHeHTe. 

Aah yMeHbineHHH cJ)OHa h era Bapnamiii CAeAyeT cmctmhk 
noMemaTb b cBHHUOByio 3amnTy c toaiahhoh creHOK — 5 mm. 

3. B o c n p o h 3 b o a h m o c t b n o k a 3 a n h ft n p h 6 o p a . 
JXj th aScojriOTHbix H 3 MepeHHfl CJieAyeT odecnenHTb 100 0 /o-io boc- 
npoHBOAHMocTb noKa33HHH, hto npeAnoAaraeT ciaSHJibHyio pa6o- 
Ty cnemHKa h yciaHOBKH h iioctohhctbo pacnoAOKeHiin Bcex Aeia- 
jieft. Pa3yMeeTCH, aah noAyneHHH Ao-CTOBepHbix pe3yAbTaTOB Hy>K- 
HO nojib 30 BaTbCH TopuoBbiM cHemHKOM xopoiuero KanecTBa, 
HMeiomHM AJiHHHoe njiaro (>250 BOAbT) c HyjiesbiM naKAOHOM. 

4. 3(j)(j)eKTH B HOCTb c n e I n H k a K 6 e T a -A y m aM . 

CneT^HK AOJi>KeH perHCTpHpOBaTb Bee geia-nacTHUbi, nonaAaKv 
mne b ero HyBCTEHTeAbHbiH ofi'beM, h He AOJ^en AaBaxb Jio>KHbix 
HMnyAbcoB, He cBH3aHHbix c nonanaHHeM b Hero nacT 1111,(23 ^ 1 ). 
riepBOMy ycAOBHio ( 100 °/o-HaH perHCTpaunn) yAOBAeTBOpnioT 
nomH Bee caMoracnmnecH cneTHHKH Tenrepa-MiojiAepa. Ah a- 
cJ)parMHpoBaHHe nynxa 6eTa-nacTHu, 6AaroAapH KoropoMy bcc 
nacTHUbi npoxoAHT b rAySHHy HyBCTBiiTeAbHoro o6neMa enemn- 
xa, AonoAHHTeAbHo €HH>KaeT BepoHTHOCTb npocneia. BiopoMy 

YCAOBHK) (OTCyTCTBHe JIO>KHbIX HMnyAbCOB) y A’O BA OTB 0 p H K 3 T 

TOJibKo Te c^eTHHKH, y KOTopbix nAaTo x a p a k t e p hc t h k h npn ao- 
CTaTOHHOH npOTH)KeHHOCTH XipaKTHHeCKH He HMeeT HaKAOHa. B 

310 m cAynae KOAeSaHHH scjD^eKTHBHOCTH cneTHHKa oSbinno Ae>KaT 
b npeaeAax ofimnx annapaiypHbix oliihSok h mo>kho noAO/KHTb 
£ t s =1* 

5. r eoM eTp h HecKHii 4* a k t 0 p r\. TeoMeTpHnecKHU 
(f)aKTop ajih cAynan TopuoBoro cneTHHKa onpeAeAHeic* no cbop- 


MyAe: 



( 6 ) 


rae r __paAHVc OTBepcTHH, a h — paccTOHHHe ot npenapaia ao 
B epxHCro icpan AHatJjparMbi (cm. paSoTy No 6). 

B cAynae TonenHoro HCTOHHHKa, HaxoAHinerocH Ha paccTOH- 
HHH 2—3 CM OT cnemHKa, norpeniHOCTb b onpeAeAeHHii othoch- 
TeAbHoro TeAecHoro yrAa, Bbipe3aeMoro Anac|)parMOH, mo>kho 


CHHTaTb paBHOH 1 — 2%. 

rionpaBKa Ha reoMeTpHnecKHH cj^aKTop bboahtch nocAC yneTa 
nonpacoK Ha MepTBoe BpeMH h c})oh. 
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6. n o n p a b k a h a n o r j \ o m e h h e h p a c c e h h h e 6e- 
Ta-H3JiyqeHHH b creHKe (oKoiiiKe) cneTHHKa h b CJioe Me>KAy npe- 
napaTOM h c^eTHHKOM. B pa6oie N° 9 yKa3biBajiocb Ha Tpy^HO- 
cth npn onpe^e^eHHH 3 toh nonpasKH. FIonpaBKa na norjiome- 
HHe onpesejinjiacb h 3 mh jih 6 o no (j>opMyjie: 


i/ _ ^ z 34>4» 

^ nont — jj" ~ e 


(7) 


r^e z 9 $$ =(p B .x B +p CT .x CT ) 9 4 „j, l jih6o rpacJwMecKHM SKcrpanoJiH- 
pOBaHHeM KpHB'OH norJIOIHeHHH K HyjieBOH TOJimHHe. OjJHaKO ne- 
3 i<cno«HeHUHajibHbiH xapaKTep norviomeHHfl 6eia-MacTHu b toh- 
khx cjiohx BemecTBa [ 3 ] craBHi no# coMHemie cnpaBeAJiHBOcrb Ta- 
Koro cnoco6a broach hji nonpaBKH. 3to b nepByio onepe^b otho- 
chtch k 6eia-H3.nyHeHHio MaJioft 3HeprHH. B TaSjinue 1 npHBo 
JHTCH 3H3H6HHH TIOnpaBOK Ha nOIVIOIIieHHe 6eTa-H3JiyHeHH5I C 14 , 
S 35 , Ca 45 h T/ 204 , nojiyneHHbix aBTopOM npn noMomn mcto^hkh, 
omicaHHOH b yKa33HHOH pa6oie [ 3 ] ajjh cjiynaa, Kor^a reoMerpH- 
necKHH cj)aKTop r) = 0,08 (TonenHbiH hctohhhk pacnojioxceH Ha 
paccTOHHHH 15 mm oT AHacjDparMbi AnaMeipoM 19,45 mm). 


T a 6 ji ii u a 1 

rionpaBKa Ha norjiomeHHe Km™ 6eia-H3jiy*ieHHji (n = 0,08) 


3t()(J)CKTliBHafI TOJl- 
rniiHa norjioTiiTCJiH, 
Mr/CM 2 

C 14 

1 

S 35 

Ca 45 

XJ204 

0 

1,000 

1,000 

1,000 

1,000 

1 

0,017 , 

0,645 

0,748 

0,839 

2 

0,427 ! 

j 

0,483 

0,613 

0,775 

3 

■ 0,322 j 

0,373 

0,531 

0,743 

4 

0,242 

0,288 

0,459 

0,712 

5 

0,183 

0,223 j 

0,397 

0,682 

6 

1,137 

0,172 .j 

0,347 

0,&53 

7 

0,103 , 

0,133 | 

0,304 

0,626 

8 

0,077 

i. 

0,103 

0,264 

0,599 


Ta6«lHHHbie 3HaHeHHa /'CnorJI Cym&CTBBH'HO OTJIHHafOTCH OT Bbl- 
MHCJieHHbix no (JJO'pMyjie (7). 

B cjiyqae >KecTKoro 6 eia-H 3 .ny t ieHHn Sr 80 h ap ) nonpaB- 
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Ka Ha nomomeHHc b B 03 Ayxe h OKHe TopuoBoro cnemHKa HeBe- 
.iHKa npn ee onpeACAeHHH AocraTOHHo BOcnonb 30 BaTbCH cj)opMy- 
,'IOH (7). 

7. CaMoocjia^e'HHe 6eTa-H3AyneHHfl b oo- 
pa3ue. Ko9tj)(j)HUHeHT caMOOCJiafijieHHB s=-j^-(cm. pa^OTy 
.Nb 11) onpeaejiHeTCH ah6o no (JiopMyAe 


AJiH npenapaTOB ToninHHoft di/,<^<RM. Jin6o 3 KcnepHMeHTanb- 
HbiM nyrexi. Flpn aScoAioTHbix H3MepeHHHX peKOMeHAyeTCH boo 5- 
me HCKJiioMciTb nonpaBKy Ha caMoocnaSnenHe nyieM npHroTOBAe- 
HHH Hpe3BbIHaH'HO TOHKHX npenapaTOB, TOAlHHHa KOTOpbIX MeHb- 

me OmnfiKa, BHocuMan npn 3tom nonymennH, cocTaBHT Me- 

nee 1%. .. . . 

8. 06paTHoe pacceaHHe ot n o a a o >k k h. KostpcpH- 

uneHT o6paTHoro pacceaHHH q = ' onpenenaeica 3Kcnepn- 

MeHTanbHo— cpaBHeHneM cKopociefi cneTa hctohhhkob, HaHeceH- 
hhx na onenb TOHKyra nneHKy h Ha noAAOJKKy H3 onpeAeAeHHoro 
MaiepHana aaHHoft TonmHHbi. B ycAOBHHX 3 KcnepHMeHTa K03<p(})H- 
nneHT q MO>KeT npHHHMaTb 3 HaneHnn, Sonbume hah paBHUe eflH- 
HHUe, q>l. EcAH K034>(j)HHHeHT caMOOCJiatfjieHHH S 3aMeTHO otah- 
neH ot eAHHHUbi (AOCTaTOHHO toacthh npenapaT), to nonpaBKy 
Ha oopaTHoe 0 Tpa>KeHne q BBOAHTb He cjieAyeT. npn tohhhx ao- 
conioTHbix H 3 MepeHHnx peKOMeHAyeTCH np h tot a bah b a Tb onemb 
TOHKne noAno>KKH (h3 opraHHnecKon nneHKH), TonmHHa KOTopbix 
d< 1 00 MKr/cM 2 , h npeneSperaTb paccenHHeM 6eTa-H3nyHeHH5i b 

■HHX. 

9. CxeMa pacnaAa nsoTona. rionpaBKa Ha cxeMy 
pacnaAa He bboahtch, ecAH 6eTa-H3AyneHHe AaHHoro H 30 Tona 
HMeeT npocTofl eneKTp (P = l). B o6meM cAynae npn H 3 MepeHHH 
akTHBHOCTH no cKopocTH 6eTa-cneTa Hy>KHO ynHTbieaTb, hto b 
oahom aKTe pacnaAa b cpeAHeM mojkct HcnycKaTbcn ah6o MeHb- 
uie oahoh 6eTa-nacTHUbi ( p aSBeTBA eH h a a cxeMa pacnaAa), ahdo 
doAbine oahoh (KOHBepcHOHHbie 3 a e kt p o h h ) . HanpnMep, pacnaA 
HApa Ce 141 npoHcxoAHT b 30°/# cnynaeBCHcnycKaHHeM 6eTa-na- 
CTHUbi (E m =0,56 Mae), a b 70°/o cnynaeB — c HcnycxaHHeM 6eTa- 
qacTHUbt (E m =0,41 me) h raMMa-KBaHTa c anerneH 
hv = 0,45 Mae. TaMMa-nepexoA reHepHpyeT KOHBepcHOHHbie sackt- 
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pOHbl e~C K03(J)cj)HUHeHT0M KOHBepCHH U = 23%). TaKHM 06pa30M, 
BepoHTHOCTH HcnycKaHHH 6eia-qacTHn 1-ro, 2-ro — nepexoAOB h 
SJTGKTpOHOB BHVTpeHHeH KOHBepCHH H3XOAHTCH B COOTHOllieHHH: 

Pi : P2 : pi' - = 0,3 : 0,7 : 0,16, a o6mee wcjio BJieKT.poHoe, npnxo- 
.WUHXCH Ha OAHH pacnafl COCTaB.7IHeT 


P? 


, 1r MaCTHU 

1,16 , 

pacnaj 


t. e. 6o.ibme ejHHHubi. 

Cjio/KHbiii cneKTp '6eia-H3JiyMeHHa npHHHMaeTCH bo BHHMaHHe 
TaK>Ke npn pacacTe nonpaBOK K II0rJI , s h q, h 6 o atpfJjeKTbi norao- 
uighhh h pacceHHHH 3aBHCHT ot anepruH napuHajibHbix 6eTa- 
cncKTpoB. Hjih KaacAoro napunajibHoro Seia-cneKipa Pj cAeayeT 
onpeaejjHTb, BooSme roBopn, cboh 3naieHHa nonpaBOK /f n orji> 
s II q , 

10. C t a r n c t h a e c k h e h :i p y r h e o ui h 6 k h h 3 m e p e- 

H H H. C T a Til CTHBeCKVK) OUJH(5Ky npn H3MepeHHH CKOpOCTH cneia 
MO/KHO CAC.iatb M3AOH, yBPJIHHH BaH BpeMfl H3MCpeHHB : 


1001 


lip 


N-N* 


N 

1' 


N<j, 

4 


0) 


Uejiecoo6pa3Ho npcABapmejibHO, Ha ocHOBaHHH rpygoro H3- 
MepeHHH CKOpOCTH CHGTa, paCCB'HTaTb OH TH M a A bH y K) npOAOJDKH- 
TCCIbHOCTb H3MepeHHH, oSecneHHBaiOmyK) 3a^3HHyK) TOMHOCTb 

S n p (cm. paSoTy JVb 7). Tpy^nee ynecrb oiuhSkh npn onpeAenc- 
hhh Bcex yKa33HHbix nonpaBOK. FIorpeiiiHOCTb b onpeACJieHHH 
reoMeTpnqecKoro c£>aKTopa npn ah aicj) p a tm h p o b an hh nynxa 6eia- 
nacTHu mo>kho cACJiaTb He 6ojiee 2%. OumSKa b onpeAeJieHHH 
^norji cocraBJineT ofibraio MeHee 1% b cjiyqae E M >1 Mde, 2 — 
3% a^ih E m 0,5 Mae, h 5 — 10% a^ih E m ~0,2 M36. npn pa6oTe 
c onenb tohkhmh npenapaiaiMH, HaneceHHHMH Ha npaKTHnecKH «He 
OTpa>KaK)myK)» noA*no>KKy o6man oiiiH6Ka aOcojnoxHbix H3MepeHHH 
hkthbhocth 6eTa-npenapaTOB 3 thm mctoaom cocTaBjineT okojio 
3 — 4% jinn E m >1 M96 h 10— -15% jxjw E M ~0,2 Mde . 

npH yCJIOBHH KajIH : 6 pOBKH TOpUOBOro CHeTHHKa no A 3 HHbIM 
H 3 MepeHHH aScojiiOTHOH aKTHBHocTH SKBHBajieHTHoro o 6 pa 3 iia B 
4 jt-cHeTHHKe (cm. paSoxy C. H. UejinmeBa h A. O. OypMana [ 3 ]) 
MaKCHMaJibHan norpeuiHocTb MO>KeT 6 biTb CHHHce»Ha ao 3 — 5 %. 

KOHeHHO, npHBeACHHaH KJiacCH(j)HKaUHH yCAOBHH H3MepeHHH AO 
HeKOTopoH deneHH HCKy cctb en h a . HanpnMep, nonpaBKH Ha no- 
rAOiueHHe, caMOocJiaSnenHe h oSpaTHoe paccenHHe 3aBHCHT Ot 
B ejiHHHHbi reoMeipHHecKoro ^aicropa h hbahiotch b 3 a h mo c b h 3 a h - 
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•HbIMH. rioSTOMy HCOSXOAHMO yHHTbIBaTb BCe nOnpaBKH OAHOBpO- 
M6HHO. 

OSoaHaMaH, naK Bcema, cKopodb chct a, HcnpaB^eHHyio Ha 
MeprBoe BpeMH h c|>oh, nepe3 N np (hjih nepe3 J), HMeeM: 

^np “ N • K z N (j) ( 10) 

3ra CKopodb cMeia cBH3ana c b gahhhhom a6cojnoT.HOH aKTHBHo- 
cth A (pacna^oB b MHHyiy) npH noMoiun xoacfj^HHHeHTa nponop- 
HHOHajIbHOCTH F: 

N np =F-A (11) 

oTKy^a 

A=^F (12) 

F 

9(j)(j)eKTHBH0CTb c^eTa F b OTJiHHHe ot paHee BBeAeH- 
hoh BejiH^HiHbi q) CBfl3biBaei HcnpaBjieH'Hy k) CKopodb cneia 

C aScOJIIOTHOH aKTHBHOCTbK). 3lOT KC3Cj)Cj)HUHeHT AOnHCeH BKJUO- 
HaTb Becb KOMTIJICKC B 3 a H M 3CB 51 3 3 H H bl X HOnpaBOK Ha 3Cf)(f)eKTHB' 
HocTb CBeTHHKa, BenHHHny TenecHoro yrna, nornomeHHe, caMo- 
ocna6jieHHe, oSpainoe oTpa^eHne h, b cJiynae HaAotfHocTH, wa 
cxe\ry pacnaAa H30Tona. IlosTOMy, nonaran 

F = ep • T| • P • /CnorJi ’ s * c[ , (13) 


oKOHMatejibHo HMeeM: 


* t) • P • /C n • s • q 


pacnaAOB 

MHHyiy 


AKTHBHOCTb B MHKpOKIOpH riOnyHHM, pa 3 A^JTHB 310 Bbipa>KeHHe 
Ha hhcjio aKTOB pacnaAa b 1 MHHyiy Ann 1 MHKpoKiopH, paBHoe 
2,22 . tO 6 : 


2,22 • 10 6 * p->, ■ r) * P • A’ n * s • q 


MKKlOpU 


B cjiynae cno>KHoro Oeia-eneKipa nm: cmcch 6 eTa-H 3 nynaTe- 
;ieii npoH3BGAeHHe P*/( n *s*q bbihii c:\nejcn aah k3>kaoh komfio- 
iieiiibi b oTAenbHocTH ii pe 3 y;ibTaTbi CKJia AbiaaioTCH; Toraa t})op- 
\iyna (15) npiioGpeiaeT cneAyHDnuu'i bha: 



(16) 
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fiocJiejiHee Bbipaxce-HHe HMee? mccto b cjiynae, Kor^a h3bgct- 
Hbi 3HaneHHH kos^huhghtob p , k , s , q jinn xa>KAOH BHepre- 
TH^ecKofi KOMnoHeHTbi. Ecjih >xe xaxoH-jiHgo H3 sthx ko 3 c}x})h- 
UHeHTOB onpeAeJieH sxcnepHMe.HTajibHo ajm ASHHoro H30Tona co 

CJIOJKHbIM CneKTpOM (HJIH AAH ASHHOH CM6CH HBO'TOnOB) , TO 3T0r 
K03(J)4)HUHeHT BXOAHT MHOJKHTeJieM HepeA CKOSKaMH B 3HaMeHa- 
Tejie (})opMyjibi (16), Tan Kai< oh abjihctch Tenepb o6iahm a^h 
B cex KOMnoHeHT. Ecjih sxcnepHMeHTajibHo HaiiAeHbi Bee K03c})cj)H- 
U'HeHTbl k , S, q, TO B CKOfiKaX O'CTaeTCH JIHUIb cyMMa ko3({)(})huh- 
eHTOB, xapaKTepH3yiomHx cxeMy pacnaAa (pi+p2+.p3+— )• 

MeTOA 4jt-cqeT4HKa. Pa3Hbie ™nw 4ji-cneTqHX03 h npHHUHii 
hx pafioTbi onncaHbi b JiHTepaType [ 4 ’ 5 ]. OSiahm aah Bcex 4jc- 
eqeTHHKOB HBJIHeTCH TO, HTO p a AH 03 KTHBH blH o6pa3CH, aScOJIIOT- 
Han aKTHBHOCTb KOToporo iioaaokht onpeAejieHHio, bhochtch 
BHyTpb qyBCTBHTejibHoro o5i>eMa cqeTqnxa, hto noBBOJiaeT pern- 
CTpHpoBaTb H3JiyqeHne, HcnycxaeMoe bo Bcex .HanpaBJieHHHx, t. e. 
b npeaejiax noJiHoro TejiecHoro yrjia 4n. 3 to me AaeT bo3mo>k- 
HOCTb HCKjnoHHTb BBeAeHHC nonpaBox Ha reoMeTpHio, norjiome- 
HHe h ofipaTHoe paccenHHe 6eTa-H3JiyqeHHH. FIonpaBKH Ha caMo- 
norjiomeHHe h norJiomeHHe H3JiyqeHHH b Hecymeft njieHxe moxcho 
HCKA ioqHTb nyTeM npnroTOBJieHHH o6pa3ua b BHAe oneHb tohko- 
ro cjioh (<50 mki^/cm 2 ), noMemaeMoro Ha njieuxy TOJimHHoft 
10 — 30 MKr/cM 2 . 

Ecjih OTBJieqbcn ot BonpocoB tcxhhkh H3MepeHHH, to npHMe- 
HeHiie 4jt-cqeTHHKa He BCTpeqaeT hhkbkhx TpyAHOCTefi npHHun- 
nnajibHoro xapaxTepa. /Joji/Kho 6biTb nocTaBJieiio Tojibxo oaho 
ycAOBHe, BbinojiHBiomeecH, BiipoqeM, noHTH ajih scex paAnoaxTHB- 
Hbix H30TonoB: Ha pacnaA oahoid flApa AOJDKHa ObiTb HcnymeHa, 
no KpaftHeft Mepe, oAHa qacTHua, xoTopan HeBepHHxa BbiaoBei 
cpaSaTbiBaHHe cqeTqHxa, t. e. (T hjih P + -qacTHua. JXonomimejih- 
Hbie qacTHUbi hjih KBaHTbi, conpoBOKAaiomne 6eTa*HcnycKaHHe 
(SJieKTpOHbl KOHBepCHH, y-^HHHH, aHHHPHJIH UHOH HOC H 3 JiyqeHHe), 

He C03Aai0T noMex, Tax xax Bbi3BaHHbie hmh HMnyjibCbi coBnaAa- 
k )t h cjiHBaioTCH c HMnyjibcaMH 6eTa-qacTHu. He HyncHo 3HaTb 
Aan^e cxeMbi pacnaAa, b stom 3aKjnoqaeTCH ocofioe npenMyme- 
ctbo MeTOAa. 

TaxHM o0pa3OM, 4A‘cqeTHHK no3BOJi5ieT h enoc p e actb oh ho P e “ 
rHCTpnpOBaTb npaxTHHecKH see axTbi pacnaAa paAnoaxTHBHbix 
HAep, npoHCXOAHiUHe b H3MepneM0M ofipa3ue. OopMyjia (15) Ann 
OnpeA^TCHHH aficOJIIOTHOH aXTHBHO'CTH MeTOAOM 4jt-CHeTHHXa 
npnoSpeTaeT qpe3BbinafiH0 npocToft bha: 

A ~ MKmpu (17) 
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r^e N U p, 4 n — ksk oSbmHO, cKOpodb cneia, HcnpaBJieHHan Ha 
MepTBOe BpeMH h 4>oh 4jt'CHemHKa. FIonpaBKy Ha MepTBoe Bpe- 
MH, KOTO'paH TpeSyeT BblHHCJlCHHH, MO/KHO TaiOKe HCKJIKDHHTb 
nyTeM npHMeHeHHH MajioaKTHBHbix npenapaTOB, Aatomax b 
4-T-c i ieTMHKe CKopocib cneia, lie npeBbimaiomyK) 2000 umtiImuh. 

He ocTaaaBJiHBasieb Ha pa3JiH4Hbix BapwaHTax 4jt-CHeTHHKOB, b 
HaeTHocTH na cneunajibHbix Bonpoeax kohct p y kuhh , KacaiomaxcH 
on th m a jie> h om (J)opMbi sJiCKTpHMecKoro noAn b cneTHHKe, pacno- 
no>KeHHH nojxJiowLKH c npenapaTOM, p e^K h m a pafioTbi h t. a-, onu- 
meM KpaTKo ycTpoHCTBo h ocHOBHbie oco'6eHHOCTH 4jt-cneTqHKa, 
HMeiomerocH b HauieH jiaOoparopHH. 



Phc. 45. CqeTMHK a/bi aScoaioTHbix H3MepeHHH CA-4jx-BOJ7 
(BHeuiHHH bha). BbinycKacTca 3KcnepHMeHTa.ibHO-MexaHH4e- 
CKoii MacrepcKOH TCXA. 


BHeuiHHii bha cqeTHHKa CA-4 jt-BOJI, CKOHCTpyHpoBaHHoro b 
F>Hoc}}H3HqecKOJi Jia6opaTopHH TCXA [ 6 ], npeACTaBJieH Ha pnc. 45. 
CofiCTBCHHO 4jT-CqeiMHK H3o6p a >KCH B HpaBOH MaCTH pHcyHKa B 

MeTajiAHnecKOH iioACTaBKe. BajiAOH c rejineM (Ha 3aAHeM n^aHe) 

H Atoap GO CMeCHTGJIbHOH npofiHpKOH y>Ke 3 HaKQMbl HHM IIQ CneT~ 

MHKy COT-30-BOJ1 (cm. paSoTy N° 12) h cpa3y HaBOAflT na 
MbicJib, mo 4ji-cqemHK paOoiaeT b ra3onpoToqHOM pOKHMe. Co- 
CT 3 B ra 30 BOH GMeCH (reAHH, ennpT H 3 $Hp) TaKOH >Ke, KaK H 
b eJiynae cqemHKa COT-30-BOJI. 

1?5 
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Ha pHC. 46 4:t-cHeTHHK noKaaaH b co 6 paHHOM h pa3o6paHHo\i 
BHAe, a Ha pnc. 47 jxan ero c x e m a th h e c k h h pa3pe3. 

CneTTOK npeACTaBJiHer oo 6 ofl pa 36 opHyio KOHCipyKUHio, co- 
CTOHmyiO H 3 AByX CTaAbHblX HHKeAHpOBaHHbIX UHJIHHAPOB 1 (cm. 
pnc. 47 ), o 6 pa 3 yiomHx npH cSopKe KaTOA CHemHKa. C napy>KHbix 
topuob b uHJiHHApbi BBCpHyTbi nAeKcnrAacoBbie (hah nJiacTMac- 
coBbie) H30 JI h to piii 3 h 4 . B oahom h 3 hhx Ha pe 3 b 6 e ynpenjiCH Me- 



Phc. 46 4-jt-cMeTMHK b co6paHiioM h pa3o6paHHOM BH^e. BnH3y, cjiQBa 
HanpaBo: r^ezioxpaHiiTejibHbiH Ko/inauoK, Luanda u npy>KHHa ajih Kpen- 
JieHHH HHTH, KOJIbUa C TOHKOH nJieHKOU, Ha KOTOpyiO H3HOCHTCH H3Me- 
paeMbiu npenapaT. 

TaJiJiH^ecKHH KOJinanoK 8» Ha KOTopbifl noAaexcH BbiooKoe Hanpn- 

>KeHHe. B KO^naHKe KpenHTCH BOAMjjpaMOBan HHTb ( 0,15 mm) 6, 
GKaHHHBaiomaflCfl ctckahhhoh 6ycHHKOH. KorAa chcthhk co6pan, 
HHTb npoxoAHT b oTBGpcTHe BToporo HBOAHTOpa, KpenHTCH 3a 6y- 
CHHKy mafifioH 12 h HaTHTHBaercH npyJKHHOH 11 . FIpyjKHHa no- 
MemaeTCH -b KOAbueBofi BbiTOHKe BTyAKH 10 . noBepx Kpennmero 
ycTpoH'CTBa waBHHHHBaeTCH n a e kc h r a a c o b bi h KOAnanoK 13. npy- 
>KHHa, rnaftSa h KOAnanoK bhahh cACBa Ha nepeAHeM nAaHe pa- 
cyHKa 46 . 

JXji h ycTaHOBKH paAHoaKTHBHoro oOpaaua b 4;t-cHeTHHK npn- 
MeHneTCH m e t a a a h h ec Koe KOAbuo 5, Hecyuj.ee TOHKyio opraHHne- 
cxyK) nAeHKy 9 (cm. TaioKe cnpaBa BHH 3 y pnc. 46 ), npuroTOBAen- 
HyK) OHHCaHHblM HHJKe CHOCOfiOM. 

IlAeHKa, Ha KOTopoft noMemeH o6pa3eu 7, HMeeT b ueHTpe 
OTBepCTHe, CKB03b Hero npOXOAHT HHTb— aHOA CHeTHHKa. 
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1 1 Pm cOupKe iJt-c'ieiMHKa nponycKaiOT mm> b oxBepcTHe ruien 

Kli, a KOJIbUO C IUCHKOH Haac'BaiOT H3 6 0 p T H K HH/KHerO UH/IHHApa 
(cm. puc. 47a). 3aTCM nponycKaiOT h h Tb b BopoHKy BepxHeit 
xpbi in kh h coBMemaioT HanpaBJiHiomne uith^tm BepxHefl nojio- 
BHIlbl C COOTBCTCTBVIOIUHMH O TBC p C T H H M H HHJKHeft nOJIOBHHb! 
■CHI' PI II KU. CoejHHHTCJIbHblM KOJIbHOM 2 CBHHHHBaiOT C)6e HaCTII 
CHeiHiiKa, npH iiomouch npyjKHHhi h mafiGbi HaTHrHBajox hhti, h. 



a 

Phc. 47a. CxeMaTimecKHH pa3pe3 4.T-cweTMHKa (o6o3HaieHH» — b TeKCTe). 
6 . llojiosccHHe pa^HoaKTHBHoro npenapaTa BHyTpn 4jt-cqeTHHKa. 


HaivOHeu, h a b h h m h b a K ) t ruieKCHrjiacoBbiH KOJinaTOK. Kor^a chct- 
4Hk co 5 pa«, oh npe^CTaBJiHCT, co6oh eAHHbift uhjihhap; b cpeA- 
Hefi njiocKocTH ero nonepenttoro ceneHHH HaxoAHTCn ruieHKa c 06- 
pa3U0M (cm. phc. 476). 

Kax yKa3biBajiocb, 4jt-cHerqHK AaHHofi k o hc t p y k uhh pa6oTaeT 
b npoTOHHOM pex^HMe. Pa6ona h raaoBan CMecb nocTynaer «3 
cMecHTejTH no pe3HHOBoft Tpy6Ke b uiTypep 15, npoxoAHT nepe3 
cHeTHHK h BbixoAHT nepe3 wTyuep 14 Ha BbixjioriHyK) npo6npKy. 
CneTHHK CA-4ji-BOJ1 pa6oTaeT b <o6JiacTH Tenrepa co craHAapT- 
hoh perncTpHpyioiueH annapaTypofi rnna B hjih B-2. KpaTKHe 
TexHHnecKHe AaHHbie cneTHH’Ka CA-4jt-BOJl: 
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1. CqerqHK thii a (>A-4.-t-BOJI cjiyjKHT jyjjj HaMepeiiHH a6co- 
IKJTHOH 3 KTH'BHOCT H paCTBOpOB, COjep/KaiUHX pa^HOaKTHBiHbie 
n30Tonbi, HcnycKaiomHe 6eTa-H3.iv i ieHHe b HHTepBajie a-Hepraft ot 
100 K96 H Bbiuie. 

2. Hanpancenne Hanajia cnera 

npn t cm ecu 20°C .... 1700—1800 b. 

npif t cMecu 0°C .... 1500—1600 b. 

3. HaHMeHbuiaa inpoTH>Kenn«cTb njiaTo . . . 200 BOJibT. 

4. HaH6oJiboiHH iiaKJiOH inaTo rra 100 b. ... 1,5%. 

5. HaH6o.nbiuHH c|joh 60 umh/muh. 

6. MepTBoe BpeMH npn paooTe b o6jiacrH renrena 3 — 

1 • 10~ 4 ceK. 

7. AMn.iHTyja HMny^b-ca, BbiaaBae.woro 4rt-ettemHKOM, pa6o- 
TaioiUHM b o6jracTH renrepa ..... hc hh>K6 0,4 b. 

8. 4n-cqemHi< b co 1 ict a hh h c m h po ko n on oc h hm y chji ht(\;i e v, 
HMnyjibCOB mo/kct paSoiaTb TaK>Ke b ofijiacTH nponopuHonajibHn- 
ro cneTa. 

9. CocTaB paSoneft ra30BOH c.wecH: rejiHH+cMeCb 3 thjioboio 
cnnpTa h cepHoro 3<J>Hpa. B cMecmejibiiyio npo6npKy najiHBaer- 
ch 20—30 mji roTOBon CMecn aOcojiiOTHoro crmpTa h 3*Hpa 3 
O-6-beM.HOM COOTHOUieHHH 96% H 4%. 

HaHJiynuiHH peJKHM pa&oTbi — npn 0 C C. OjiHaKo cneT»iHK pa6o- 
raeT h npn komh3thoh TeMnepaiype. OnraMa^bHaa CKOpocTb tc- 
hchhh ra3a, npoxo^Hiuero nepe3 cHcreMy, oTBeqaeT npHMepHo 
5 10 ny3bipbKaM b ceKyH^y Ha BbixjionHOH npoOiipKe. Pacxo^ 

rejiHH npn HenpepbiBHofl paOoTe okojio 1 jiHTpa b nac. 

10. rioKa3aTejieM npaBHJibHoro BbiOopa KOJiHqecTBa h TeMnc- 
paiypbi CMecH, a TaiOKe ckopocth TOKa ra 3 a HBJiHeTCH HajiHqne 
;yiHHHoro ropmomajihuoro njiaro x a p a kt e pH cth kh 4jt-cqeiqHKa. 

(Iepe^ Kaxc^biM HOBbiM H3MepeHneM peKOMCHziyeTCH npoBepnib 

njiaxo cneT^HKa. 

11. OmnSKa b onpejiejiemiH aScojifOTHoii aKTHBHocTH Oda- 
H3J!yqaK>mHx oSpaspoB FJiaBHbiM o6pa30M cBH3aHa c norJiome- 
HHeM fieia-qacTHu B MaTepnajie o5pa3ua h ero ikwio^kkc. 3tz 
ouiHSKa saB-iiCHT ot SHeprHH H3JiyqeHHH <h TOjimHHbi o6pa3ua h 
njieHKH, a T3K>Ke onpe/jejineTCfl HCTOHHocTbK) npn H3MepeHHH 
oO^eMa KanjiH pajiHoaKTHBHoro pa-CTBopa, b 35 itoh jyia npHroTOB- 
aeHHH o6pa3ixa. 

n P'H -co-6jiio^eHHH cnemia;ibHOH mctoahkh (cm. HH^Ke) np-aro- 
roBJieHHH pa^HoaKTHBHbix o6pa3uoB TOJimHHOH He 6ojiee 50 MKr 
Ha 1 -CM 2 H tohkhx opramiqecKHx njieHOK m/imHHOH 10—30 mkf 
Ha 1 CM- TOHHOCTb onpe^e.TCHHH aOcOJIIOTHOH 6eTa-aKTHBHOCTH 
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UB'iTOlioB MO/KHO ,’J.OBeCTM AO 2 


3% aah iKCCTKoro fieia-HSAvno 


llll'/I H 3 — 5% AAA MATKOrO 6eTa-H3AyHCHHfl. 

12 HaAHHHe BHyTpH CHCTAHKa HGnpOBOAAIIlOH opraHHHecKOH 
IIAeHKH C paAHOaKTHBHHM o6pa3H.OM np aKTH'ieCKH He HCKaA^aCi 
CHMMeTpHK) 3AeKTpOCTaTHHeCKOrO nOAA CHeTHHKa, T. K. IWieHha 
pacnoAOHieHa no o6e cTopoHbi hath BAOAb chaobmx ahhhh norm. 
3d)d)eKTbt nOAApH33U,HH H aapaAKH nAeHKH C oSpa3UOM (eCAH 
OHH HMeiOT MecTo) ne cK33biBaioTCH Ha cHexHbix KanecTBax CMeT- 
HHKa. 3to noATBepjKAaeTCA BbicoKoft CTa6HAbHOCTbio OTcneToa 
Irt-c'ierAHKa npn ashhom HanpaaceHHH h hoctoahctbom nAaTO 
cneTHOH xapaKTepncTHKH npn npoanx paBHbix ycaobhhx. HaAH- 
mie xopomero nAaio HBAaeTca noKa3aieAeM toro, mo acptpeKTHB 
iiocTb cneTAHKa k perHCTpauHH 6eTa-aacTHit npaKTHnecKn He oi 

AHHaeTCH OT 100% (OTCyTCTBHe AO/KHblX HMnyAbCOB) . CqemHKH 
CA-4 a-BOJ1 H3roiaBAHBaK)Tca SKcnepHMeHTaAbHO-MexaHHHecKH- 


mh MacrepcKHMH TCXA. 

n p HTOTO 8 JI CHHe TOHKHX o Jie H OK H OOpa3U.OB. 
ToHKiie nAeHKH, nrpaiomHe poAb noAAO>KeK aah paAHoaKTHBHbix 
o6pa3u.OB, H3roTaBAHB3KDTca MeroAOM pacTeKaHHa no cieiuiy pa- 
cTBopa nneKCiirnaca b AHXAopaTaHe. 20 MHAAHrpaMMOB mcakhx 
nAeKCurAacoBbix cTpyxceK pacTBopaiOT b TeneHHe 8—10 nacoB 
b 20 — 25 cm® AHXAopaTaHa. 3aieM 10 — 15 cm® BToro pacTBopa Ha- 
AHBaiOT .Ha HHCTyro, npeABapHTeAbHo npoiepiyio acjonpoM h npo- 
cymeHHyio noBepxHOCTb cieKAa pa3MepoM 18X24 cm . lloKanH- 
naiineM cieKAa AoOHBaroTca paBHOMepnoro pacieKaHHH pacTBopa 
no Bceii noBepxHOCTH. nocne HcnapeHHn nHXAopaiaHa Ha CTei<- 
Ae ocTaeTca TOHKaa HHTep^epnpyiomaH nAeKCHrAacoBaa nAeHKa, 
KOTopaa 33TeM abhuctom Hape3aeTca Ha KBaApaibi c t3khm pa 
caeTOM, mo6bi pa3Mepbi hx 6hah HecxoAbKo OoAbrne AnaMeipa 
noAAOp*HBaiomHX KOAeu 4A-caemHKa. CieKAo c HaApe3aHHOH 
nAeHKOH noMeuiaioT 3ateM b nnocKyio KioBeiy, b KOTopyio nocie- 


neHHo HaAHBaiOT boav. KBaApaibi nAeHKH HanHHaiOT oTCTaBaib 

OT CTCKAa H BCnAbIBaiOT Ha nOBepXHOCTb BOAbl. IIoA nACHKV c 


lIOMOLUblO ]I30rHyT0H CBHHHOBOH nAaCTHHKH HOABOAHT KOAbipO, H3 
KOTopoe «aobat» nAeHKy. 3aieM nAeHKa cyuiHTca, nocAe nero 
npn noMomn Harpeioro KpyrAoro *eAe3Horo ciepHCHa b uempo 
nAeHKH npoiKHraeTCfl oTBepcme AHaweipoM 10—12 mm. Tskhc 
nAeHKH Ha KOAbuax bhahh Ha pnc. 46. 3thm cnocoSoM mo>kho 
IlpHrOTOBHTb HAeHKH TOAIH.HHOH 20 40 MKT/CM-. PaCTBOpAA MeHb 

inee KOAHnecTBO nAeKCHTAaca, mojkho npn HeKOTopoM naBbiKe 


noAynaib SoAee tohkhc nAeHKH. 

ZIah onpeAeAeHHA aScoAioTHoft aKTHBHOCTH HCCAeAyeMoro 
paiHoaKTHBHoro pacTBopa Kannn aioro pacTBopa HaHocm na 
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BhimeynoMHHyTyto rueHKy. J\jm otoh uejin .iymne Bcero nocibao- 
BaTbCH riHneTKOH Ha 0,2 mji, Koneu KOTopofi npeABapmejibHo 
oTTHrHBaeTCH Ha raaoBofl ropejiKe b TOHKoe «*a.Jio». Tanaa rpa- 
•HynpoBaHHaH nnneTKa no3BOJiaeT nonynaTb HeSo.nbuiHe cran- 


Aaprabie h'annn onpeAenenHoro oO-beMa (5—10 mm :! ) i^Be-rp i 
Kanjw paanoaKTHBHOro pacraopa, pa36aBjioHHoro b h3bc*ctho« ; - 
HHCJIO pa3 C TeM, l IT06bI He nOJiyMHTb CJIHU1KOM 6oJIbUIOli CKOpOCTH 
cqeTa b 4jt-CHeTMHK0, HaH0CHTCH Ha nnenky b pa3Hbix MecTax Ha 
paeCTOHHHH^5 MM OT OTBCpCTHH H B bl Cy U] HB 3IOTC H npH KOMHaT- 
hoh TeMnepaType. Ilotyie HcnapoHHa nanna Ha ruieHKe ocTaeTCH 
«nHTHo» anaMeTpoM 2 — 3 mm, HMeioiyee noBcpxHocTHyio hjiot- 
HocTb Menee 50 mkiVcm 2 (ripn coAop>«aHHH HocHTe.nn b paOoqeM 
pacTBope nopaAKa 0,5 0,7 Mr na 1 mji) h 6oJiee h.th MeHee paB- 
HOMepnoe no TOJimHHe. CaMonorjiomeHHe 6eTa-H3jiy 4 eHHH b cmai, 

TOHKHX CJIOHX MO*HO He npHHHM3Tb BO BHHM3'HHe AaHCe B CJiyqae 

MHPKoro H3J!yqoHHH C u h S 3; ’ (oueHKa norciomeHHH 6cTa-uacTiiu 
B k P h cth.'i;ihk;ix raKoro o0pa3na A a or 3n ancHHo, ne upem.i- 
maioiuee 2 u /o or ooiiumo wuejia hhcthu). 

noApoOnee o cm ermine CA-4n-B<J>Jl h o nopaAKo paOoTbi c 

vTHM C'KTMHKOM MO/KHO 03II3KOMHT bCH IlO OMHCaMHK) H HMCTPVK- 
UHH «C MeT'l H K CA-BcJ>Jl» r,; l. 


n P 

HHilAJICiKHOCTH: 


!. ypTaHonKa 13 - 2 , ceKyiiAOMcp. 

2. OiCTMlIK I -2.)-b<J>JI c IlOACTilBKoii II CBIIHUOhOM AOMHKC. 
a CHtTMHK CA-4 ji- 1»<DJ1. Eajuioii c rejmem. CMecb cmipTa ii idmpa Jle i 
” cy, " e “ " l ’ ,n,p ‘ iT <s *> «>»« 

o. Kojihuo c riJienKoii (k*:$ nptnapaTa. 

6. ypaHOBbiti STHAOll. 


iipenapar 


(o ) na aJno.Minuieuon HauieHKt* (oObiwtu KaueJii.. 


cemibix Ha njieiwy it aJiiOMiiinieuyio aanieaKy, oAiuiaKouu) 

8 . AjiK>MHHiieBaH noArraBKa (26 mt/cm 2 ). 

9 . AjiioMHHiieiian zuiac|jparMa c OTBGpcTneM AiiaxieTpOM 20 mm 
, 11JIeR cHMacoBaH noACTaBKa c Kpyiviofi butomkoh. 

io v/ IHeRKa » WTaHreii-iuipKyjib, m hjuihmct poBaa Oywara. 

12 . MaieMaTHHeciCHH cripaBOMHUK, Ta 6 /iHUbi e“ x h e x 


y npciMHcmae 1 

H3MepeHHe aSeojHOTHoii 3 kthbhocth npenapara P'<- (S ;)r ) 

MeTOAOM 4jt-cqeTMHKa 

C 4jt-CMemHKaMH pafoTa BeAeTca no rpynnaM (KajKAan rpyn- 
na BKciioMaeT 5 6 KypeaHTOB). flocjie 03 hakomj] enHH c v-ctpoh- 

ctbom cweTHHKa CA-4jr-BOJI KajKAan rpynna no.iy 4 aei KOJibuo 
c meHKofi h npenaparoM h Tanoe >Ke Ko.Tbno 6e3 npenapaTa (a*th 
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ii 3 \ie pen mh (j)0Ha) . Kamanin Kypcairr nojiynaeT, xpoMe Toro, a.uo- 
MHHHeByio nameMKy c npenapaTOM, n pn totob.m eH h bi m h 3 toVo ate 
pacT^opa h tpm >xe cnoco6o\i, xax b e.Tyqae n,penapaTa Ha njieH- 
Ke. OSi^eMhi Kane.ib v m.t, bshtmx j.th no.iyqeHHH Toro h apyroro 
npenapaia, ojHHaKOBbi h coo6m,aiOTCH npcnonaBaTe.TeM, Hapniiv 
c iiauMBHOBaHHeM Hsorona, nepej naqajioM paSoTbi. 

rioMecTHTb npenapar b 4ji-C4eT4HK h noAroTOBHTb noc.ie.aHHH 
k paooie, cor.iacHO HHCTpyKunn. riocae npoaysa c4em«Ka ra30M 
b Tenon He 10 MHHyr onpeaeamb HananbHoe HanpaweHHe V„ h 
B biopaTb paSowee -HanpajKeHHe (oSbmHo V p =V H +100 B o.ibT). 

KOHT ( poJIH C T 3 6 H JI b-H O C T H pa60TbI OjT-CHeTHHKa npoBecTH 
HBTHKpaTHoe H3MepeHHo ckopocth c 4 CT a no 1 mhhvtc npH pa6o- 

40M HanpjDKCHHH. 

npcnapaT (P ;,: - hjw S' 15 ) h3mc*phctch b tchchhc 5 mhhvt. 3a- 
u'M hvjkho pa3oopaTb 4a:-C4eT4HK (n p e a b a p h Te.i b« o 
C H H T b HanpjDKeHH e!) , BbiHyTb KG.-Ibuo c npenapaTOM, no- 
CTa&HTb Ha ero mccto kojihuo c «n\CTofl» naeHKoft h cHOBa co- 
opaTb cneTHHK. rioc.Te 5-Miiny THoro ripoAVBa HSMepaeTCH Aoh 
4rr-C4CT4HKa np-H V = Vp B Tt'4eHHe 5 MHHyT. Pe3V- IbTaTbl H3Mepe- 
imu 3anocHTca b TaO.iHuy 2. 

Kr T a 6 ji it u a 2 

aoco/hoth bie n3MepeHna b 4rr-CHeTMHKe CA-E<t>J] 

^ 11 ’ liOJibT; \ n : - no/n/r- k C l 


npenapar 


06i,cm Kaii.iii 


BO/ILT; / x - = 04 

• ■ . . M/1 



! j 

i 

as y. 


! 

3 * ' ^ 

| X | ; 


o ! 

2 Jo 2 



fA ! 
| 

2 ' 77 , - 

x 3 x 

§■ i 


rr : I i ; 

npn iieooxoan mocth (N>2000 hmh/mhh) nonpasKv na Mcpr- 

ivie npoMH ynec'Tb no (iH.pMy.Tc (4), npmuiB aa* I.t-chcthhkc 


T 4,0 * 10 CC'K. 6 • 10- MH H. OKOHqaTtMbHbIC pC3\7IbTa T H 

c’iiTb n 

* • * i umu/muh 

MUK()()KH)\)ll . 

N;U\'lbHclH a KTIIBIIOCT b prK*TBO|)a v-y ■ — -- 

: V 


-CMeTHHKa 
atbi 3ann- 


MilKf) OKlOpil . 


;UYIbHcl H aKTIIBHOCTb prk’TBOpa 


MKKfOpil 

MA 

lot 
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y npaMHemic 2 


KajiH6poBKa TopuoBoro cKemHxa T-25-B4>JI no 4n-cHeTHHKy 
CA-4^-B4>JT. OnpeAeJieHne attxJjeKTHBHocTH cneia F 

FIpenapaT P 32 (S 35 ) Ha aJilOM-HHHeBofi namenKe noMecniTb b 
rue3A0 nJieKCHrJiacoBofl noflcraBKH, Koropyw ycTaHOBHTb Ha 4-io 

H03HUHK) «3Ta>KepKH» B CBHHUOBOM AOMHKe (CTSHAApTHbie yCJIO- 

bhh). H3MepHTb CKopocTb cneTa n,penapaia co c t a t hc th l i e c k o h 
TOHH ocTbio He xy>Ke 2%. XI pH 'H 3 MepeH’HH cfiOHa ySpaTb ajiioMH- 
Hne-By K) HameHKy c npenaparoM, octbbhb Ha M.ecTe n.ieKC-Hma- 
eoByio noACTaBKy. 

SanoAHHTb TaSjiHuy no cneAyiomeH cj>opMe. 

T a 5 ii n a H 


W 3 MepeHHe aKTHBHOCiH npeiiapaTa ^ 

ycjiOBHBX npH noMomvi TopuoBoro CMemHKa T-2o-5<PJI 

CweTMHK T-25-BOJI -Nb * ..... Mr/c..i 

BOJibT; k — 64; no3im.HH Ns 4; ripenapar 

A!-MauieHKe b nneKcnrjiacoBOH noacraBKe; 6 np— 2%. 


V P = 




na 


a* 

X | 


5! 

3 

' L *! 

X gl 

1 


; 

ii "c 


3 

■&iT 

\ Ii y- ~ i 

i H “ ^ 

eusT 1 

& 

o 3! ! 

X 3 

j 


x s 

X i 3 

6 3 



rionoaBKv na \iepTBoe bP^mh, no -bh ah mo My, anecb ne hvaho 
BBO flHTb', T3K K3K flOJlJKHO 6bITb N<2000 HMIl/MHH. ECJIH 3TO yCJIO- 
isiie He coSjiKDaaeTcn, to nonpaBKa b bojihtch no cooTBercjByio- 
mC H xag.iHue jjih aaHHoro Topnoaoro cnemHKa, HMeromeHca y 
i-:a/KJ.oro KypcaHTa (cm. paSoTy We 5). 

Pe3yjibTaT sanucaib b BHZie: N T -- • • • •!" • ■ • ,uuk 

BblHHC.THTb O^H^eKT'HBHO'CTb CneTa F, nOJIbSVHCb flaHHbIMH 1 H 2 
ynpa>KHeHHH: 


r- /A 
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OnpeutviHTb L i mcmo HMnyAbcoB b MHHyrv npii H3MepeHHH aK- 
THBHOCTH Aannoro npenapaTa b -CTaHAapTHbix ycAOBHnx Ha Top- 
HOBOM CHCTHHKC, COOTBeTCTByiOmee 1 MHKpOKIOpH ! 

R _ N^r _ UMtl/MUH 

Au MKKfOpU 


ynpaMHenue 3 

OnpeAejieHHe aficojifOTHofi aKTHBHOCTH npenapaia . . . mctoaom 
TopnoBoro cMemHKa c cJjHKcnpoBaHHOH reoMeTpneH 

T IauieHKy c npenaparoM yciaHOBHTb na uchtp anroMHHHe3on 
rui aciUHKH, Koropan noMemaeicn Ha 4-io ho3huhio « 3 Ta>KepKH^>. 
AjnoMHHHeBvto AnacjDparMy noMe-CTHTb na 1-ro no 3 HiiHro. IlpoHS- 
bccth H3Mepe.HHH aKTHBHOCTH npenapaTa, HaftHpan He Menee 
5000 hm nyjibcoB (ftnp^ l,5°/o) ; aah stoto npeAaapHTeAbno pae- 

CHHiaTb HpOAOJI/KHieJIbHOCTH H3MepeHHH t H t^ . 

Onpe;uviHTb aOconiOTHyio a KTHBHocTb npenapaTa (cm. cfropMy- 
AV 15) B MHKpOKK)pH, FI p.H BbI T IHCAC v HHH HeoOxOAHMblX nonpaBOK 
li Men, b bh;lv eneAvromee: 

a) paAHyc Anac{)parMbi r h paccTOHHHe ot npenapaTa ao eepx- 
!Kio k pan AHatjDparMbi ii imiepHTb npH noMOiUH nrraHreH-unp- 
KYAM C TCHIHOCTbK) AO 0,1 MMJ 

5) rcoMeTpHHCC KHH 4 )aKT0 P T) OIIpeAOAHTb C T04HOCTbK) AO 

TpeTbero sHaxa nocjie 3annTOH; 

b) npn pacHere nonpaBKH Ha norAomeuHe K n Bocnojib30BaTb- 
CH OKCIIOilOHUHaJIbHOH 3 3B HC H M O'C TbK) K n ^ e~‘^ Z ^ , rAC [i 6e- 

p ercn H3 pe3y.;ibTaTOB cooTBercTByiomero ynpaavHeiiHH pa6oTbi 
A*b 9, a BKAfonaeT tojiluhhy CAiOAbi cneTHHKa d CT h toahxh- 
ny caoh B03Ayxa mokav npenapaTOM h caioaoh cneTHHKa — 
x B *pi 3 , npmicM (> = 1,3 mt/cm 3 ; nepexoA ot z k z s $$ aah Aanno- 
ro 3Ha i ieHHH rj ocymecTEJiHeTCH no AaHHbiM TaOAHUbi 3 H 3 pa- 
6 ora No 9; 

r) TOAiHHHa npenapaTa /<0,1 mt/cm 2 ; 

A) TOAUiHHR aAIOMHHHeBOH nOAAO>KKH, BKAIOHaH HaineHKy H 
noAciaBKy, cocraBAHCT d^52 mt/cm 2 ; coo TBeTCTBy roman nonpas- 
K*a Ha oSpaiHoe paccenune q naxoAHTcn H 3 3KcnepHMeHTajibHbix 
rpac|)HKOB pafioTbi As 11; 

e) 3fj)cj3eKTHBHocTb 6eTa-cqeTHHKa 2? =1. 

P C3YA bTBTbl H3MepGH HH H n p O M e >K y T OH II bl X BbHIHCACHHH yA06- 
HO CBCCTH B TaSAHLiy. 
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T a 6 ji n ii a 4 


OnpeAeJieHHe aocojuoTHoii aKTHBHocni npenapaia .... 
MeTOAOM TOPUOBOFO CHeTMHKa c (JjHKCHpoBaHHOM reoHeTpueti. 
Cmcthmk T-25-B<l>JI JN6 






5. 

sr 

3 * ' I | 

O -1- 

\S' 2 L ' 

1 ii •&<. l l A n 

s q 
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H -a- 5 L § 

i a£ 5 : 
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! ra C 
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x 3 S ^ 3 5? 3 
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O k o h h a t tvi b h bi it | ) e 3 y ji h r a t : 

A T MKKfOpll 

epaBHHTb C a6c.OJIK)THOH aKTMBHOC I blO , nO^VMOllHOii up W 110- 

.VI OLLI,I I 4jt-C4eT L lHKa. 
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nPEJIHCJIOBHE 

npe)Kfle qeM npHCTynHTb HenocpeacTBeHHO k npenapaTHBHofl 
h aHajiHTHqecKofi paCoTe c paAHoaiKTWBHbiMH BemecTBaMH b 
oTKpbiTOM BH/re, Heo6xoAHMO no;iyqHTb HeKOTopbie npe^BapH- 
TejIbHbie HaBbIKH B ofipameHHH CO CpeflCTBaMH HHflHBHAyajIbHOH 
3amHTbi, c 3aiu,HTHbiM oSopyflOBaHHeM h npHcnoco6^eHHHMH, c 
MeTOflaMH ae3a,KTHBauHH MaTepna^oB, 3arpa3HeHHbix pa^HoaK- 
thbhhmh BemecTBaMH. 3 toh UejIH H C,iy>KHT Ta HaCTb npaKTHKy- 
Ma, KOTopaa MOweT 6biTb HecKOJibKo ycjiaBHo Ha3Ba«a «TexHHKa 
3amHTbi rnpH paSoTe c p sun o a kt h b h h m h BemecTBaMH». 

Floc^e OKOHqaHHH 3Tofi qacTH TipaKTHKyMa yaamaeca nepe- 
xoaaT k Bbino^HeHHto ^aSopaTOpHHx pafioT no paflnoxHMHH, 
onncaHHe KOTOpwx dyjieT aaHo b oieayioiueM natOM BwnycKe. 
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PABOTA 1 

ripaKTHqecKoe 03HaKOM„ieHHe co cpeacTBaMH 

HH^HBH/iyajIbHOH 33mHTbI, 3aUIHTHblM ()6opyAOBaHHeM 
H npHcnoco6jieHHHMH, npHMeHjnomHMHca npw pa6oTe 
C paAHOaKTHBHbIMH BemeCTBaMH 

n PH pafiOTe C paAHOaKTHIBHbl'Mil BemeCTBa.MH C03AaK)TCH ACC 
onacfiocTH aa h 3AopoBbH neAObeKa — onacTHOCTb ot BHeuiHero 
oSAy^eHHH h anacHOCTb ot BHyTpoHHero oSAyneHHH npH nonaAa- 
hhh paAHoaKTHiBHbix BemecTB b opraHH3M aepe3 AbixaiejibHbie n 
numcBapHiejibHbie opraHbi, KOJKy. 

/Iah Toro ATo6bi paSoTa c paAHoaKTHBHbiMH BemeCTBaMH 6bi- 
Jia MaKCHMaAbHo 6e3onacHOH, HeoSxoAHMo upHMeHHTb cpeACTBa 
HHAHBHAyaAbHOH sautHTbi, pa3AHHHoe 3amHTHoe oSopyAOBaHne 
H npHCnQCo6AeHHH. 

npHMeHe.MHe Tex hjih hhmx cpeAciB 3aiHHTbi 33 bhcht ot xa- 
paiKTepa pa6oTbi, cbohctb paAHoaKTHBHbix ©eiu,ecTB h cbohctb 
HA epHbix H3AyaeHHH. Tax, -HainpwMep, npH pa'SoTe c paAHoaKTHB- 
HbIMH ©emeCTBaMH B 3aKpbITOM BHAe (npHMeHeHHe paAHOa«THB- 
Hbix H30T0n0P B KAHeCTBe HCTOHHH'KOB H3AyHeHHH) HCOSXOAKMO 
ooeoneHHBaTb 3auiHTy xejioBexa TOAbKo ot BHeuiHero H3AyueHHH. 
ripH pa6oTe c paAHoaKTHBHbiMH BemecTBaMH b otkphtom BHAe 
(npenapaTHBHan, aHaAKTHHecxan pa6oTa), xpoMe 3auiHTbi or 
BHeuiHero ofiAyqeHHH, HeoSxoABMo oSecineuHBaTb noAHyio 3amH- 
Ty neAOBeKa ot TionaAaHHH paAHoaKTHBHbix BemecTB BHyTpb 
opraHH3Ma. 

ZfaHHaH paSoTa BMeeT ueAb 03HaK0MMTb ofiynaiomHxcH c 

OCHOBHbfMH CpeACTBaMH HHAHBHAyaAbHOH 3aiUHTbI H OCo6eHHO- 
CTHMH HX H0nOAb3OBaHHH, C pa3AHHHbIM 3aiU,HTHbIM o6opyAOfia- 
HHeM H 'npBOnoC 06 AeHHHMH, HX Ha3HaqeHHeM, 03HaiKOMHTbCH c 
o6opyAoiBaHHeM paiAHoxHMHHecKoft AaQoparopHH h xpaHHAHma 
H30TonoB h, HaKOweu, 3aBepuiHrb paooTv noAroTOBKOH CBoero 
paooqero MecTa b paAHOXHMHuecKOH KOMHaTe. 
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I. 03HaKOMJieHHe CO CpeflCTBaMH HHAHBHAyajIbHOH 3aiUHTbI. 

OcHOBHoe Ha.3HaweHHe cpeAcra HHAHBHAyaJibHoft 3amHTbi — 
3amHTHTb pa6oiaiomero ot nonaAawHH paAHoaKTHBHbix BemectB 



Phc. 1. 06pa3Ubi xajiaia, uianoqKii h HapyKaBHHKOB. 

BHyipb opraHH3Ma. KpoMe toto, c p e act b a HHAHiBHAyajibHofi 3 a- 
iUHTbi oSecne^HBaiOT HHorAa noJiHyio, a name Bcero HadHHHyK) 
3amHTy ot BHeuiHero oSjiy^eHHH. llpn pa6oie c H30TonaMH, H3Jiy- 
qaiomiHMH MHTKHe 6eTa-Ayqn (yrjiepoA-14, cepa-35 h mp.)» hah 
H 30TonaMH, H3JiyqaiomHMH ajib(J)a-jiyqH, mo>kho He npHMeHHTb 
KaKHx-jin6o 3am,HTHbLX aKpanoB, Tax KaK y>Ke nocyAa, ojxemjx^ 
h nepnaTKH nojiHocTbio norjiomaiOT Ta<KHe H3JiyneHHH. B Apyrnx 
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we c,-iyaaax, KpoMe cpeaoTB HHflHBHAyajibHofi 3amHTbi HeoGAo- 
AHMO npHMCHHTb fl-OTOJIHHTMbHHe CpeflCTBa 3aiHHTbI OT BHeiUHe- 
ro ogjiyqeHHH (aKpaHbi, ^hct a huh oh h h ft HHCTpyMeHT ht a) 
npHBOAHM Kparayio xapaKTepHCTHKy ochobhhx coencTa hh- 

aHBHayajibHofi 3am/HTbi- 

XajiaTbi. Bee pafioTbi c paanoaKTHBHbiMH BemecTBa.MH 




I-’nc. 2. Pa3^HqHbie tmih pe3HHOBbix nepqaTOK: 1 — XHpypnmecKHe 
2 aHaTOMHHecKHe (n 3 tojictoh peaHHbi). 3-nepwaTKn c fljMHHbiMH 
PVKaBa.MH 3aiUHTH«x KaMep. 

npoBOAHTCH TojibKO b xajiaiax. XajiaTbi H3roTOBJiaioTca H3 rjiaa- 
KOH 6 ejion h npOTHoft tk 3 hh (c 3 thh, mojicckhh). BopOT V xajiaTa 
3aKpbITbIH, 3aBH3KH — Ha cnHHe. 

HI a noH’K a. ripHMeHaeTCa ;uia 3amnTbi rojjoBbi w bojioc ot 
P a/iHoaiKTii'BHoft rtbiJiH h 3aKpen./iaeT Bojiocbi Ha rojioBe. Ohs 
H 3roTOBaaeTca H3 toh aee tk3hh, hto h xa;iaTbi. 

H a p y k a b h h k h. ripHMeHaiOTCH ana npeaoxpaHeHHa pyna- 
bob xajiaia ot 3arpa3HeHHa paaiHoa'KPHBHbiMH BemecTBaMH. Ha- 
p yKaBHHKH /^ejiaiOT H3 xjionHaToSyMajKHOH TKaHH (caTHH, mojip- 
CKHH), H3 npope3HHeHHblX TKaHefl H pa3JIHHHbIX ^njiaCTH'KaTOB. 

XajiaT, manoHKa h nap yiK a © hwkh H3o6pa>KeHbi Ha pwc. 1. 

Q) a p t y k. npHMeHaeica npn ipaSoie, bo BpeMa kotopoh bo 3 - 
mojkhd pa 3 opbi 3 rHBaHHe pa^HoaKTHBHbix BemecTB (MbiTbe noev- 
Jbi, nepejiHBaHHe 6 ojibmnx Koji'HaecrB paanoaKTHSHbix jkh«ko- 
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crtxf H t. ri.) • i>apryKH cjieayer aeflaTb H3 KJieeHHaTofi TKaHH HJia 

n^aciHKaTOB. 

Pe 3 HHOBae nepiatKH. Bee pa6oibi c paAHoaKTHBHbr 




Phc 3 06pa3Ubi o6ybh, npHMeHHiomeficH iiph pa6oie 
B P aAHOH30TonHMX jiafiopaTopHflx: 1— peaHHOBbie i-ajioujH 
2-pc-3HH0Bue nym, 3— SaxHJibi H3 cneaHMbHOH pesHHbi, 4-6 othhkh, 
k canoni H3 cneuwaJibHOH pe3HHbi, 6— 6axnJibi H3 njiacTmaia. 


MH BemeCTBaMH HyWHO o6H3a T ejIbHO JipOBOAHTb B peaHHOBbix 
ueouaTKax. IlpHMeHHioTCH o6biiHO xnpyprHwecKHe nepBaTKH. d 
Tex cjivHaax, Koraa npoBOAHTCH pafioTU, npH KOTopbix mojkho 
jterKo nopBaTb x nip y pr hb e ckh e nepxaiKH (nepeHOCKa o6opyAo®a- 
HHH, c6opKa o6opyAOBaHHB H T. fl.), ^yMUle IlpHMeHHTb aHaTOMH- 
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4ecKne hjih ;ia)Ke TOJicTocjiofiHbie pe3HH0Bue nepMaTKH (THna 
3-ieKTpOMOHTepCKHX). IlpH pa6oTe B 3aiU,HTHUX UIKa(j)ax h 6ok- 
cax inpHMenflioTCH inepnaTKH c aji'hhhmmh pyKaBaMH. Pa 3 JiHWHbie 
THinw pe3HHOBbix nep^atOK noKa3aHbi Ha pnc. 2. 



Phc. 4. Xajiat H3 miacTHKaia. 


Phc. 5. KoM6HHe3o>i H 3 njiacTHKaia 


O H K H. ripHMeHfllOTCH HJIH 3aiUHTbI TJia3 KaK OT TipHMOTO IlO- 
naaaHHH 6pbI3r paflHOaKTHBHbl'X >KH,TKOCTeH HJIH paflHOaKTHBHoft 
iibiji'H, a TaK>Ke ajih 3auiHTbi rvia3 ot o6ayHeHHH. 

npn pafioTe c MaiepHajiaMH, coiepxiau’uM'H 6 s t a - a ktwbh bi e 
H30TOnb(, nDHMeHHIOT OHKH H3 oCbTHHOro CTeK.Ia HJIH H 3 fUieKCH- 
rjiaca. 3amHTa rjia3 ot raMMa-H3JiyHeHHH npoH3B0fl'HTCH c no- 
MOlUbK) OHKOB H3 CBHHUOBblX CTeKOJI HJIH CTCKOJI C (})OC(J)aTOM 
BOJib^paMa. XUh 3am,HTbi ot hchtpohob tiphmchhiot CTeKJia, co- 
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Aepmamne 6opocHAHKaT KaAMHH hah (jnopHCTbie coeAHHeH'HH. 

P e C'll H p a T O p bl. riipHMeHHlOTCH AAH 3amHTbI AblxaTejIbHblX 
nyTefl ot nanaAaHHH paAHoaKTHBHOH nbiAH h oapoB, HanpHMep, 
npiH pacrapaHHH TBepAbix MaTepnaAOB, npn pa6oie c noHBoft, co- 
Aepmameft ip a ahobikt h b h m e Beiu.ecT.Ba h t. a- 3am,HTbi ot 

P a A H O a KTHBHO H nbiAH MOTKHO nOAb30BaTbCfl MapACBOfi nOBH3KOH, 
3aKpbiBaiomeH pot h hoc. 



Phc. 6. Pa6oia b nueBMOKOcTiOMe co cKa<J>aHAPOM. 

OoyBb n P H pafioTe b paAH 0 H 30 TonHHx JiaSopaTopnax pe- 
KOMCHAyeTca HaAeBaTb OTiaeAbHyK) oSyBb, Ha'nipHMep TanoHKH Ha 
pe3HHOBOH nOAOiUBe. B OTAeAbHbix CAynanx Hipn pafioTax, obh- 
33 HHbIX C B03MOJKHOiCTbK) 3 arpH 3 HeHHH pa'AHOaKTHBHOCTbK) HOT, 

npHMeHHeTCH cneunaAbHaH o6yBb (pnc. 3). 

XaJiaTbi h 3 inJiacTHKaTa h kom 6 hh 630 hh. npH- 

MeHHlOTCH C>6bIHHO npii paSoTC C 60 AbUIHMH a KTHBHOCTH'MH, 11011 
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MOHTaiKHblX pa6oTaX, npH peM DHT6 KaHajlH3aHHH B pa;iHOU3')- 
TonHOH jiaSoparapHH h t. n. 0'6pa3eu xajiaTa H3 ruiacTiiwaTa no 
Ka33H Ha pHC. 4, K0M6HHe30'Ha— Ha pnc. 5. 

n h cbm o koc no mh. FlpH-MGHfliOTCsi npH 3axo;ie B uiKacpit. 
fjOKCbi Kawepbi, noMemeHHH, aarpasHeHHbie p afluo a kth bh oh 
nbiJibio hjih oapaMH, :n P H a BapHsix, peMOHTe oSopyaoBaHHH h t. A- 
3aui,HTa padoTaiomero oSecinenHiBaeTCH nanu t<ihhom b hhcbmo- 

KOCTH3M CO CK3(j)aHJIipOM B03flyXa (pHC. 6). 

YKA3AHHE 

npoK^e 4eM npHdynHTb k BbinoJiHeHHio ynpaatHenHii npaK- 
THKVMa no TexHHKe 3 amHTbi, HeoGxoflHMo o6si3aTejibHo H 3 y*njn. 
oc{)HUHaJibHbie, AeflcTByiomHe b CCCP, a TaKwe Mecmbie Jia o- 
paTopHbie HHCTpy kuhh no TexHHKe 6 e 3 onacHOcrH pa 6 oTbi c paan 
aKTHBHbIMH BCUteCTBaMH. 

ynpaiKHeHne 1 

1. fleTaJibHo ocMOTpeTb pa3JiHHHbie cpe^cTBa hh jhbh jy a.ib- 
hoh 3amHTbi. 

2. rioJiyHHTb KOMnJieKT cpeacTB HHflHBH«ya^bHOH samHTbi: 
xajiaT, manoHKy, HapyKaBHHKH, 4>apTy.K, TanonKH, pe3HHO'Bbie 
nepnaTKH, ohkh, pecinapaiop. OcMOTpeTb hx HcnpaBHOcTb h b 
cjiynae o6Hapy>KeHKB HGHonpaBHOCTH nonpaBHTb hjih aaMemni. 
hx. Ocofioe BHHMaHHe ofipaTHTb Ha ueJiocTb xHpypTHuecKHx nep- 
qaTOK. nepHaPKIH He JI.O'a^KHbl HMeib npOKOJIOB HJIH pa 3 pblBOB. 
ripoBepKa nepnaTOK 'npoBOAHTCH nyTeM BAyBaHHH o hhx B03ayxa. 
Ecjih nepnaT'KH HawyBaiOTCfl h B 03 ,ayx He npoxoAHT nepe3 hhx, to 
OHH HCinpaBHbl. 

3. riOTpeHHpOBaTbCH B HaaeBaHHH H CHHM3HHH pa 3 JIHHHbIX 
Cpefl'CTB HHflHBHWyaJlbHOH 3aiH,HTbI. H 33,023 H He npOBCCTH B CJie - 
ayiomeM 'nopHflKe: HaaeTb xajiaT, TanoHKH, nepHaTKH, HapyKaB- 
HHKH, (J)aipTyK, pecnHpaTop. Xajiar h TanoHKH Ha,n,eTb b pa3fle- 
BajiKe. riepHaTKH, HapyKaBHHKH, (JiapTyK h pecnHpaiop Ha,aeBa- 
IOTCH B paflHOXHMHHeOKOfl KOMH&Te. riepnavKH Ha^o noao6paTb 
cTporo no pyxe (aano'MHHTb -pa3Mep). Elepen, hx oaeBamieM no- 

CbinaTb ipVKH TaJlbKOM, a 33TeM HeCKOJlbKO P33 Ha^eTb H CHHTb 

hx, npnneM ciporo cJiemHTb 3 a TeM, hto6h He npHKacaTbCH rojibi- 
mh najibuaMH k HapyjKHoft CTopone mepnaTOK h He jonycKaib 
COnpHKOCHOBeHHH HX BHyTpeHHeH H iBHeiHHeH CTOpOHbl 

ripn oaeBaHHH nepnaTOK cjiejiyeT najibuaMH rojiofi pyKH 
6 paTbcn 3a BHyipeHHioK) cTOpoHy MaHweTbi, a najibuaMH pvkh, 

11 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



.! I - - I I I - LI.* 

Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


ofleTofi b nepnamy 6paTbCn 3a BHeuiHioio cTopoav MaH>i<eTbi bto- 
pofi nep^aTKH. MaHHceibi aojhkhh HaxoAHTb Ha pyxaBa xajiaia. 

Tax KaK py-WH iHHoraa noieiOT b pe3HHOBbix nepnaTKax, to 
peKOMeH^yeTCH npocyuiHBaTb .nepnaTKH c BHynpeHHeft cropoHbi, 
a aaieM, iBbiBepHyB «x Ha JiHueByio CTopoHy h nepecbinaB Tajib- 
KOM, yJIO>KHTb iB CTOJI. 

Cpe^cTBa HHAHBH^yajibHOH 3 amHTbi— TiepaaiKH, (})apTyK, pec- 
napaTop h a p . — cjiejxyer HaAeBaTb, CHHMaTb h xpaHiHTb Tax, 
HTofibl IHX Hatpy^Han H BHyTpeHHHfl CTOpOHbl He COHpHiKaca^HCb 
bo H 36 e>KaHHe 3 arpn 3 HeHHH BHyTpeHHeft noBepxHocTH 3 thx npeA- 

MCTOB. 

XajiaT, manoHKa h (J )a P T YK nocjie pa6oibi noMemamcn 
b HHA'HBHAyajibHOM uiiKac})HHKe jxjm xpaneHHa cneuoAe>KAbi, a Ha- 
pyi<aBHHKH, nepnaTKH, pecnnpaTop h omkh — ® HiUHKax paSonero 
CTOJia. 

KaH<AbiH, paCoTaioiAHH b paAHOH30ToriHOH Jia6opaTopHH, jioji - 
>K6H CHCTeM aTHHeCKH CJieAHTb 3a HCnpaBHOCTbK) CpeACTB HHAH- 
BHAyaJIbHOH 3aiIXHTbI H TTDOBepflTb HX HHCTOTy C nOMOIUbK) A03H- 
,MeipoB. 

4. Ilo.iyqHTb HHAHBHAyaAbHbifi A03HMeTp, 3anncaTb ero HOMep 
h 3apHAHTb ero (cm. npaKTHKyM no A03HMeTpHk) . B AajibHefimeM 
c h de m a ranee kh bocth KompoAb noKa3aHHft HHAHBHAyajibHoro 

A 03 HMeTpa. 

II. 03HaKOMjieHHe c 3amHTHbiM o6poyAOBaHHeM 
H npHCn0C06jieHH5IMH 

OaHHX CpeACTlB HHAHBHAyaJIbHOH 3 am)HTbI HeAOCTaTOHHO JXJ1K 
Toro, HTogbi cAe^aTb 6 e 3 onacHoft paSoTy c paAHoaKTHBHbiMH Be- 
m,ecTBaMH. ZtajibHeHinaH 3 aiu ; HTa ofiecnenHBaeicH c no’Mombio 
oneunaAbHoro 3 amHTHoro odopyAOBaHMn h 'npH'cnocofijieHHH. 
HacTb Taxoro ofiopyAOBaHiHn jipeAOxpaHHeT pa 6 oTaiomero TOJibKO 
ot BHeuiHero ofijiyueHua, lApyran nacib npHMeHneTCH jxjih snpe- 
AOTBpaiueHHH nonaAaHHH paAHoaKTHBHbix BeiueciB iB opraHH 3 M 
wejioBeKa. HaKOHeu, npHMeHneTCH pa 3 ^HMHOH cjiojkhocth kom- 
6 HHHpoBaHHoe oSopyjoBaHHe, oSeanemuBaioiuee 3 auiHTy ot BHeui- 
Hero oCjiyHCHHH h ot nomanaHHa pazuioaKTKBHbix BemecTB bo- 
BHyTpb. 

ripHBOaHM KpaTKyK) XapaKTepHCTHKy OTAeJIbHbIX BHAOB 3a- 
miHTHoro oSopyAOBaHHH k inpiHcnoco6jieHHH jijih ip agora c pa^Ho- 
a'KTHBHbl.MH BeiUeCTBaMM. 

1) OfiopyaoeaHHe .Tjih 3 auiHTbi ot BHeuiHero 
o 6 jiyueHHH- 
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K O H T e H H e p bl A A H TpaHCHOpTIipOBKH H x p a- 
h e h h h p a a h o a k t ii b h bi x Be m e c t b. P a ah o a k th b h bi e 
npenapaTbi noMemaiOTCH b xoporno repMe r rH3HpoBaHHyio ctck- 
jiHHHyio, a pe>Ke MeiajuiHqecKyio ynaKOBKy: b 3ananHHbie 
aMnyjibi, b npofiHpKH, SaHonKH ih ckahhkh c npHTcpibiMH npo6- 
KaMH. Bee 3to yKAatAbiBaeTCH b cneunaAbiibie KOHTeHHepbi, b ko- 
Topbix paA'Hoa'KTHBHbie npenapaTbi TpaHonopTHpyiOTen h BpeMcn- 



Phc. 7. ynawoBKa aMnyabi c paAHoaKTHBHHM npenapaTOM 
b KOHTeHHepe. 

ho xipaHHTcn. n P H 3tom Tapy c paAHoaKTHBHbiM npenapaTOM 
BcerAa nepeKAaAbiBaiOT saTOH, npeAOxpannioiueH Taipy ot cotph- 
ceHHii h nonoMKH (pHC. 7). ZIah TpaHcnopTHpoBKH h xpaHeHHn 
raM m a-aKTHBHbix npenapaTOM npuMeHHioTCH CBHHuoBbie hah >Ke- 
Ae3Hbie KOHTeHHepbl. Hx yCTpOHCTiBO, TOAIAHHa CTeHOK 33BHCHT 
OT 3 KTHBH 0 CTH paAHOH30TOnOB H 3HQprHH HX H3AyneHHH. Pa3AHH- 
Hbie o6pa3iubi KOHTenHepoB inoKaaaHbi Ha phc. 8. JXjw <nepeB03KH 
H XpaHeHHH paAHOaKTHBHblX BemeCTB Hy>KHO HpHMeHHTb TaKHe 
KOHTeflHepbi, TOJimwHa ctchoik 'KOTopbix ogeanenHBaeT CHH^eHHe 
ypOBHfl paAHaUHH AO A^nyCTHMOH A03bl (cm. HHCTipyKUHK) no Tex- 
HHKe 6e30naCHOCTH H npHAOTKeHHH IK hch). 
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Zb™ 6 eia-aKTH'BHbix BemeciB npHMeHHioTcs jierKHe KOHTeft- 
nepbi H 3 in/iacT*\iaccbi. TojuuHHa ctbhok tbkhx KomeftHepoB pac- 
cwHTaHa Ha norjiomeHHe JKecTKHx SeiaviyHeH. 

nepeB 03 KH h xpaneHHH HeflipoHHbix hctomhhkob npHMe- 
iuhotch cneuHajibHbie KaHTeimepbi, oSeene'iHBaiomiHe 3 amHTv or 
neftTpoHOB h raM'Ma-HS^yHeHHH. 



Phc. 8. KoMTeiinenbi ;wh TpancnoprapoBKH h xpaHema paflHoaKTHBHwx 
upenapaTOB: I— Tun KC-20. 2— ran MT, 3 — ran KB-36-46, 

4 — run AK(B) c BKjiaabimeM 

3 K p a H bl. n P H paSOTC . C paAHOaKTHBHbIMH BemeCTBaMH B 
neanx m aiKOH m a ji b h o ft 3amHTbi ot BHenmero o6ayHeHHH caeAY^T 
npHMeHHTb cnenHajibHbie awpaBbi. 

UejrecoofipaaHOCTb in pH m eH e him h Tex hah hhhx 3amjHTHbix 
SKpaHOB onpeAeaneTcn thhom H3ayneHHH h aKTHBHocTbio hctoh- 
h h k a HSJiyneHHH. 

Tax, npn paScrre c mhtkhmh 6eTa-H3JiynaiejiHMH, Kan y>Ke 
OTMenaaocb, HeueaecooSpaano npHMeHHTb 3amnTHbie axpaHhi- 

JXjvi p a ah o a kt ii?B h bi x BemecTB, HcnycKaioiunx ncecTKoe 6eTa- 
H3ayneHHe, Heo6xoAHMo npHMeHHTb 3amHTHbie 3KpaHbi H3 CTGKaa 
hah naeKcnraaca. Toamnna 3KpaHa, o6ecne™BaiomaH noaHoe 
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noMomeHHe 6eTa '* 1 > le «- onpeflejiaeTca no t a 6«i h n a m b cnpaBos 

6 e at «n aJ h orVu P p ““ ° ' n P HJ]0>KCHIIB K ™>c T py,KUHH no rexiMKe 
PT^“ aCH ° CTH ' PacqeT ln P° H3B °WHT Ha norjiomeHHe HaH6ojiee we- 
ctkoh KOMnoHeHTbi cneKTpa Seia-jiyHeii (o6bm«o 2 msb). 

Xlf pa6oTbI c raMMa-aKTHBHbiMH BemecTBaMH np H MCHaiOT 
3KD3Hbl Hn ™flCr)MOHHOro CBHHUOBOrO CTewia. a eC.IH T3KHe 
B [. T “ He ofieoncqHBaiOT GesonacHocm ,pa6o T bi, to BbiKjia^bi- 
^K)T CteHKy H3 CBHHUOBbIX, qyryHHbIX WHprTHHCH HJIH 6eTOIIHbIX 



Phc. 9. ’Ha6op iuhiihob ajih AHCTamuiOHHoft pa6oTbi c paflHoaKTHBH-WMH 
BemecTBaMH: 1 — ajih narneK, 2 — ajih CTaKaHOB h Apyrnx lunpoHHx 
cocy^oB, 3 — ajih Kpyrjibix koji6, 4 — juih ciaKanoB. 

6jiokob. HagjifomeHHe 3a pa6oToft tHHorna npHxo^HTCH bgcth, 
nojib3yRCb 30pKa^OM H/iiH oneuHajibHbiM nepiHicKoinoM. 

Zf H C T 3 H H, H O H H bl H HiHCTpyMeHT (iUHinUbl H MaHHTiy- 
tlflTOpbl) . n P H pa'SoTe C raMMa-aiKTHBHblMH H '6eTa-aKTHBiHblMH 
H30TonaMiH Sojibuihx SHepnHfl, KpoMe 3KpaHHpoB3HHH ipa6onero 
MecTa, coKpameHiHH BpeMeHH inpe6biBatHHfi iB03./ie pa^HoaKTHBHo- 
ro BemeCTBa, nptfl'MeHHIOT BCeB03MO/KHHbie /JHCTaHUHOIiHbie hh- 
cupyMeHTbi (mntnubi h ManHnyjiBTOpbi), no3BOJi5iK)iixHe yBejiH- 
l IHTb paCCTOHHHe Me»0Ay MCTOWH-KOM H3JiyqeHHH H patfOTHHKOM. 
KoHCTpyKUHH H (})OpMa HHCTpyMeHTa 3aBiHlCHT OT ero Ha3Ha^eHHH. 
TaK, (j>opMa 3a>KHMiHbix ry6oK py4Hbix mnnijoBbix aaxBaTQB coot- 
BeTCTByei c()opMe h pa3MepaM JiafiopaTOpHoft nocyabi. B oTJiM'He 

15 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 

I n 


OT LUHnuOB MaHH'ItyJIHTOpH HM6KDT 3 anH P aK)IUee yCTpOHCTBO 

vaepJKiHBaMHH nocyAbi. KpoMe topo, y ihhx mo>kho Pery^poBa 
BejiHMHHy samara ryfioK. Ha6op AHcraHUHonHoro wcTpyMeHxa 
(mrrnuoB h MaHHnyjiflTopoB) noi<a3aH «a pnc. y h 1U. 

2) PasjiHiHbie 3 a ui. h r h h e in p h c n o co 6 ji e h h a. 

' 'T' n o anp. 


A d t a THUPClKHC 


■n ITI n Q T ' 1 / U 



Puc 10 . Ha 6 oo MaHHnyjlHTOpOB JU IH flHCTaHUHOHHOH DaCoTbl 
r naanoaKTHBHbiMH BemecTBa-MH: 1 — MajibiH 3 axBai juih qauieK, 
S "Lhhbx naJioqeK, 3 -^hhhuh aaxaai ^ 

4— nHHueT 5— KopoTKHft 3axB3T „ijih koji6, 6— juihhhhh aaxBaT 
7 5AYRaT iido6hpok, aMn.yji. 


Hi 
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iuaercji 3acacbiBaHHe paa.HoaKTHBHbix wHAKocTeH b mtneTKH 
Ptom, to ajih 3toto npHM6HHK)T pa3;HmHbie ‘MexaHHHecKHe m>pm- 
HeBbie npHcnocofijieHHH. HaHJiymiiHM o6pa30M stoh uejiM cjiywai 
aBTOMaTHwecKHe nwieiKH, no3BOJiaioiuHe 6'paTb h nepeHocHTb 
Hy>KHbie 06"beMbI pa.HHOaiKTHBHblX JKH.®KOCTeH. 

Uln p fH u bi- B KanecTiBe nopmHeBbix npHcnocofijieHHH ajih 3 a- 
CaCbLBaiHHH B BHineTKH paAHOaKTHiBHbIX tKHA'KOCTCH BaCTO npHMC- 
HHK)T MeAHaHHCKHe mnpMUbi. 



Pile. 11. IlpeAOxpaHHTe^bHbie kopo6kh m iuieKcmviaca: 1 — ajih 
koji 6 ( cTaKaHOB h Giokcob, 2 —min mwieTOK, 3 — ajih paAHoaKTHBHbix nperrapaTOB. 

JXji h 3acacbiBaHHH p a^H o a kt h b h bi x JK'H^KocTeft b nHinemH npn- 
MCHHIOT T3KB(e pe3HHOBbie rpyiiiH. 

Ilpe^oxpaHHTejibHbie k o p o 6 k h hji r x h m h n e- 
c k oh nocyAbi. Ta«He KOpo&KH oneHb yps>6nu b pa^OTe c pa- 
h o a'KTH b h bi M'H BemecTBAMH, Tax KaK ohh npeAoxpaHnioT XHMH- 
qeCKyjo nocy^y or on p okh a biB a h h h h pa36mBaHH h. Ha>Ke b c;iy- 
nae pa36H«BaHHH nocyAbi paAHoatKTHBHoe BemecTBo ocTaHeicn b 
TaKOH 'KOpOfiKe. 

KpoMe BToro, B cTeHKax npeaoxpaHHTe^bHoft kopoGkh npo- 
hcxoaht nacTHHHoe hjih nojiHoe norjiomeHne 6eTa-H3jiyneHHH 
paAHoaKTH'BHbix BemecTB. 
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KopooKH MorvT 6biTb oaho- hah Mnoroi'He3AHbie; cflCJiaHbi o. h 
00b!MH0 H3 njieKCHrjiaca hah njiacTMacc (cm. pnc. II). A.hb tcx 
>kc nt'JiOH mojkho HcnoAb30BaTb cjjapcjaopoabie CTaKaHbl. 

KopofiKH flJiH mepeHOca p a a-h o a k t h b h bi x 
ii p e n a ip a t o b. Aah o6ecne«ieHHa fiesoffiaoHoro mepeHoca h co- 
xpannocTH pa'JHoaiKTHBHbix npena'paTOB, npo6 h a t a o h o b n pH 

MCHHIOT IUIOCKHe JipeAOXpaHHTejIbHHe KOpofiKH (p’HC. 11). iVpOMG 

3Toro, ‘B CTOHKax KopofiKH TicviHOCTbio hah HacTiHHHo norAoiuacT- 
cn 6cia-'H3JiyMeHHe nponapaTOB. 

ripoTHBHH. Aah npeAOTBpameHHH 3arpji3HeHHH jiaSopa- 
Topnoro CTOJia pa AHoa kth bhoctbio n pH mchhkjtch upothbhh, na 
KOTopwc ycTanaBJiHBaeTCa see Hco6xoAHMoe aah pa6oTbi ooopy- 

AOB3HHC. ripOTHBHH o6H33TCAbHO nOKpbIB3IOT (J)HJIbTpOBajIbHOH 

fmiaroii, KOTopyio inccjie OKOtmaHHa ipaSoTbi hah b CAynae sa- 
rp 5 ! 3 IICHHH VAa^BfOT B Ol6 P OCbI*. IlpOTHBHH H3TOTOBAHH3T H3 
iicnHOBeiomeH ctaAH, nAacTMaccbi hah H3 3MaA'HpoB3HHoro mc- 


Ta.-i,aa 

K O h t e ft H e p bi a A a p a a h o a k t h ib h bi x o t 6 p o c o b. 
Ba>KHbiM sagmchtom pa6oTbi c paAHoaKTH’BHbiMH BemecTBa M H 
HBAHCTCH in p a BH A b'H bl H c6op « TpaHdlOpTHpOBKa paAHOaKTHBHbIX 
OT6pOCOB. A<BB 3TOH U.CAH npHMeHHIOT GneU,HaAbHbIG IKOHTeHHepbl. 
KoHTGHHepbl AAH paAHOaKTHBHbIX OTSpOCOB KAaCCH(})HUHpyK)T nt) 
Tuny H3AyHGHHH, no ypoBHio aKTHiBHOcTH, KOAHHecTBy h arpcraT 
IICMV COCTOBHiHK) paAHOaKTHBHbIX OTfipOCOB. 0«H AOA>KHbI OOGC- 
nGHHBaTb nOAHyro 6G3onacHOCTb nopcoHaAa, paSoiaiomGro b Aa 
6opaTopHH, 6biTb yiAoSHbi a-bb 3arpy3KH, TpaHcnopinpoBKH h pa3- 
rpyaKH. 

3 aiUHTHbIG 3 K p a H bl Ha paKOBHHaX. ripH MbITbC 
py.K H HOCyAbl B OaKOBHHG MOTyT B03HHK3Tb 6pbI3rH BOA«, 33- 
ppH3HGHHOH pajKHoa-KTHiBHOCTbK). HiO'6bi inpeAOTBp aTHTb nonaAa- 
Kne 6pbi3r Ha xaAar, paKOBHHbi cHa6>KaioTCH cneu,HaAbHbiMii 
IlAOKCHrAaCOBblMH 3aiH,Hl HblMII 3Kp3H 3MH (K 03 bIpbKaMH) . B Ta- 

khx SKpanax AC-aaiOTCH yAoSubie iBbieM'KH aah pyK. 

IlGAaAbHblC K p a H bi. PaKOBHHbi B paAHOH30TObHbIX Aa- 
6opaTOf)HHx ihmck)t neAaAbHoe HAH AOKTeBOc ynpaBAeHHe AAH 
nycua ropHMcfl h xoaoahoh bqah. 

3) K o m '6 h h h p o b a h h o e 3amnTHOG o 6 o p y a o- 
B a H H c. 

3 a -IU, H T H bl G K a M 6 ip bl C M a H h n y A B T o p a M H npH 


* npaBH,na yaa.ieHHH oTfipocoB cm. b hhctpykuhhx no TexHHKe 6 e 3 onac- 

HUCTH. 
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MCHHIOT'CH AAH pa 60 Tbl C 60 AbLLIHMH aKTHBHOCTflMH pHC. 1 2. 

06biqno TaKHe KaMepbi y c t a h a© aihb a kdt b KOMHaiax, rjxe npoH3- 
boahtch A-ajibHefluiaH pac(})acoBKa SoAbuinx KOAHnecTB pa>AHO- 
aKTHBHbix BemecTB nopH^Ka 10 — 100 mhaahkioph h Bbirne. TaKHe 
3amHTHbI0 KaMepbl yCTDOeHbl AOBOAbHO cao>kho. Ohh hmgiot 
cncuHajibHbie AHCTaHiijHOHHbie MaHHnyjiHTOpbi aah npoBeA^H'HH 
bccx Heo6xo < aHMbix onepauHH no pa3npy3Kt h 3arpy3Ke kohtch- 
HepOB, mo BCKpbiTHK) aMnyA, tnpooeAeHHio pasOaBJieHHH h t. a* 
B xaMepax 'C03AaeTCH pa3pe>KeHHe B03Ayxa (Ba-KyyM okojio 
30 MM BOA- CT.). Hmciotch cneunaAbHbie cjihbh h c 6 ophhkh AAh 
p a a h oa ktih b h hi x otxoaob, noABOAeHbi ropnqan h xoAOAHaa boa a, 

3 JICKTpOTOK, C>KaTblH B03AVX, BaKyyM. B Aa 6 opaTOpHHX, npHMC- 
HaiomHx H30Tonbi b arpoOHOAornqecKHx -HccJieAOBaHHax, TaKHe 
KaMepbi cAeAyeT yciaHaBAHBaTb b xpaHHAHme H30TonoB hah b 
cMe>KHOH KOMHaie, b KOTopoft inpoii3BOAHT onepauMH no pa3Be- 

ACHHK) H pa36aBACHHK) 60 AbWHX aKTHBHOCTeH. 

P a A H O X H M H H e C K H C BbITO(HbI0 III K a (J) bl. B paAHO- 
XHMHHCCKHX AafiopaTOpHflX npOHSBOAHTCH aHaJIHTHHeCKaH H nipe- 
napaTHBHaq pa6oia p a a h o a kt h b h bi m h BemecTBaMH. B TaKHX 
jiafeopaTOpHHX Heo6xoAHMo yciaHaBAHBaTb cneunaAbHbie bu- 
TH-HCHbie uiKa^bi, h see paOoTbi, CBH3aHHbie c o6pa30BaHHeM pa- 
AHOaKTHBHOH HblAH, napOB H ra30>B CJICAyeT ‘npOBOAHTb TOAbKO B 
bthx mica^ax. K niKacj)aM n-oAseAenbi Heo6xoAHMbie KOMMyHHKa- 
uhh: ropHHaH h xoaoah3h iboab, ra3, BaxyyM, oKaibiii B03Ayx h 

3AQKTpHqeCKHH TOK. UlKa^bl MOTyT 6bITb CHa6>KeHbI pe3HHOBbIMH 

nepqaTKaMH c aah-h-hw-mh pyKaBaM’H. CKOpocTb inoToxa B03Ayxa 
b OTKpbiTOM inp-oeMe iiiKa^a AOA>KHa 6bnb He MeHee 0,7 M/cex. 

YCTpOHCTBO OAHOTO H3 o6pa3UOB »BbITH>KHOrO LUKa^a IIOKa3aHO 

Ha pmc. 13. 

Bokcw. JXjih npoBeAeHHH pa 3 AHqHbix onepaunfi c paAHoax- 
THBHbiMH MaiepnaAaMH b paAHO-H30TonHbix AaSopaTopHflx np'H- 
MeHHIOT CneUHaAbHbIC 3 amHTHbie 60 KCbI. KoHCTpyKUHH 6 okcob 
M o>Kei 6 bHb BecbMa pa3HOo6pa3HOH h onpeAeAHeTcn KOHiKpeTHbi- 
mh TpeSaBaHHHMH pa 6 oTbi. Tax, HanpHMep, Ha pnc. 14 noKa 3 aa 
o 6 pa 3 eu nAeKCHrAaeO'Boro Poxca c AAHHHbiMH nepqaTKaMH, npeA- 
HaBHaqeHHoro aah pacTHpaHHH pacrHTeAbHbix MaiepnaAOB- B 
6 oKce C03AaeT ; cH HeSoAbiiiOH BaKyyM ib ueAHx npeAOTBpameHHH 

BblAeTaHHH H3 60'KCa paAHOaiKTHBHOH 0IHAH. 

Heo6xOAHMO OTMeTHTb, HTO HO Mepe pa3BHTHH pa6oT c npn- 
MeHeHHeM ip a ah o a kt h b h bi x H30TOnoB, TexHHKa 3am.HTbi Henpe- 
pblBHO COBepmeHCTIByeTCH. riOHBAHIOTeH BCe HOBbie H -HOBbie 06- 

paaubi pa3AH i iHoro 3amHTHoro o6opyAOBaHHH. 
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Phc. 12. yHHBepcajibHaa ABYxceKunoHHaa 3aiUHTHafl Kawepa, 
npe^Ha3HaqeHHa« rjih paGoTbi c a;ibd)a-, deia- h raMMa-aKTHBHbiMH 
BemecTBBMH. 
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Phc. 14. PacTHpauHe paAHoaKiHBHoro npenapaia b 3aiUHTHow Kawepe. 

Ynpa>KHeHHe 2 

1. JXejajibHo ocMOTpeib Bee HMeiomeeCH b Jia6opaiopHH 3a- 
LUHTHoe o6opyAOBaHHe h npHcnoco6jieHHH aah pafioTbi c paA'HO 
aKTHBHbiMn BcmecTB aMH. 3anncaTb Ha3HaqeHHe h npHeMbi hx 
H en o b3 ob a hh h . 

2. no3HaKOMHTbCH co ct amno h a p h bi m o6opyAOBaHHeM pa6o- 
nero MecTa h npoiBepHTb ero Hcnpa'BHacTb, b nacTHOCTH, y3Haib 
pacnojio>KeHHe, npoBepHTb HonpaBHOCTb k p a hob rj ih bkjiiohphhh 
ropH^efl h xojioahoh boah, ra3a, iBaxyyMa h c>KaToro B03Ayxa. 

3. no;iymTb KOMnjieKT ofiopyAOBaHHH h snpHcnocoSjieHHH, 
Heo6xoAHMbix aah pai6oTbi b p aahoxhmhhcckoh KOMHaie, IlpoBe- 
pHTb HonpaBHOCTb nojiyneHHoro ofiopyAOBaHHfl. Ka^KAbiH hojiv- 
naei cJieAyiomHH k O'M in jickt oSopyAOBaHHa: 

1) 3amHTHbiH 3Kpan. 

2) npOTHBCHb H3 Hep>KaBeiOmeH CTaAH HJIH MeTaAAHneCKHH 
3MaAHpOBaHHbIH. 

3) LLlTaTHB XHMHHeCKHH C AanK3MH. 

4) Kopofixa fiojibiuan njieKCHiviacoBaH aah pacTHTejibHbix 
MaiepnaAOB h npenapaTOB. 
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5) KopoOxa H3 njieKcwrJiaca a*/ih nnneTOK. 

6) IXIraTHB H3 nAeKCHiviaca rjih . (J)HjibTpoBaHHH. 

7) npn6op npHroTOBJieHHH ciaHAapTHbix ocaAKOB. 

8) Kopo6Ka H3 iuieKc-Hiviaca aah 3T3aohob. 

9) KopoSKH H3 ruiecKHrviaca pa3Hbix pa3MepoB j\Jin kojiGo- 

neK. 

10) LLliaTHB j\Jin nnneTOK (oahh Ha Asa paOoMux Mecrra). 

11) <t>apc|)opoBbie Kpy5KK«. 

12) IlpoMbiBaAKa c rpyniefi. 

13) MauiKH lleTpH. 

14) riHneTKH, KOJlSOHKH, CTaKaHHHKH, BOpOHKH. 

15) UJnpHubi jxJin paOoTbi c paAHoaKTHBHbiMH pacTBopa m h. 

16) IlHH'UeT, HOJKHHUbI, CKaJIhlieJIb. 

17) Ha6op AHCiaHUHOHHbix HHcrpyMeHTOB. 

Ha paAHOXHMHHeCKOM CTOAe OCTaBHTb: npOTHBCHb, yCTJiaH- 
HblH (})HAbTpOBaAbHOH 6 yMaTOH, 3 aiAHTHbIH 3 Kp 3 H H IHTaTHB, C 
3 aKpeiuieHHbiM b HeM umpHueM. OcrajibHoe oGopyAOBanne h no- 
cyAy cJieAyeT ySpaib b uiKat}) paAHOXHMHnecKoro CTOAa. Bojiee 
noApoSHbie yKa 33 HHH 06 o 6 opvAOBaHHH paGonero Mecia ;iaK)T- 
cn npenoAaBaieAeM. 
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PABOTA2 

TpeHHpOBKa B HCnOJl b3GBaHHM 3atUHTHOro OSopyAOBaHHfl 
h npHcnoco6jieHHH pafioTbi c paAHoaKTHBHbiMH BemecTBaMH 

IlpeKAe MeM npHCTynHTb k pafioie HenocpeACTBeHHo c pa- 
AHoaKTHBHbiMH BemecTBaMH, HeoSxoAHMO npHofipecTH onpeAe- 
^eHHbie HaBbiKH b TexHHKe pa6ora c 3ainHTHbiM odopyAOBanHeM 
h npHcnocofijieHHHMH. 

A aHHan pa6oia nocBnmeHa TpeHHpoBKe b HcnoAb30BaHHH 
3amHTHoro oSopyAOBaHHH h npHcnocoSjieHHH npn npoBeAeHHH 
neKOTopbix ocHOBHbix onepaunn b paAHoxHMH^ecKHX jiafiopaTO- 
pHHX. OcoSeHHo 6ojibiiioe 3HaneHHe npHo6peiaeT Taxan TpeHH- 
poBKa npn pafioTe c paAHoaKTHBHbiMH BemecTBaMH c bhcokoh 
aKTHBHOCTbio, a raKwe npn pafioie c raMMa-aKTHBHbiMH Beme- 
cTBaMH. JXjih o6ecneneHHH MaxcHMajibHOH 6e3onacHOCTH h npe- 
AOTBpameHHH cJiynaHHbix npoMaxoB, aBapnfi h oiuh6ok npn pa* 
6oTe c paAHoaKTHBHbiMH BemecTBaMH pexoMeHAyeTCH npoBecTH 
cnanajia Tax Ha3biBaeMbift «xojioctoh» onbiT (HMHTauHn) 6e3 
paAHoaKTHBHoro H30Tona, Ha kotopom mo>kho oTpafioTaTb Bee 
AeTajiH npeACTOHmnx onepauHft c paAHoaKTHBHbiMH BemecTBa- 
MH.. B ahhhoh paSoTe Bee onepauHH c paAHoaKTHBHbiMH Beme- 
cTBaMH HMHTHpyiOTCH. 

HeoSxoAHMo Tax cTpOHTb npenapaTHBHyio pa6oTy c paAHo- 
aKTHBHbiMH BemecTBaMH, hto6bi no bo3mo>khocth MeHbine 3a- 
rpH3HHTb HMH o6opyAOB3HHe H nOCyAy. Hy>KHO OgxOAHTbCH MH- 
HHMyMOM o6opyAOB3HHH H nOCyAM, no B03MO>KHOCTH nOAb 30 BaTb- 
C5i o6opyAOBaHHeM h nocyAOH Majibix ragapHTOB. Bee sto o6ec- 
nenHT HaHMeHbinee pacceHBaHHe paAHoaKTHBHbix BemecxB b ok- 
pyjKaiomen cpeAe, ycTpaHHT Heo6xoAHMOCTb npoBeAeHHH Ae3aK- 
THBaUHH SOJIblHOrO KOAHHeCTBa oSopyAOBaHHH H nOCyAbl, H TeM 
caMbiM 6yAyT co3AaHbi HanMeHee onacHbie ycAOBHH rj\h paGora. 
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ynpa*HeHHe i 

BcKpbiTHe h pa3rpy3Ka KOHTeiiHepa, BCKpume aMnyjiu 
c raMMa-aKTHBHUM npenapaTOM 

Pa6oia c AOCTaB^eHHbiM b JiaSopaTopnio paAHoaKTHBHMM npe- 
napaTOM HaHHHaeTca co bckphthh h pa3rpy3Kn KOHTeHHepa, a 
3aTeM BCKpbiTHa h pa3rpy3KH aMnyjibi c paflHoaKTHBHUM Beme- 
ctbom. 3th onepapHH npoH3Bo^HT b cnepna^bHOM pajmoxHMHae- 
ckom uiKaiJjy, HMeioipeM oTBepcTHH j\jw KpemieHHa nepaaTOK c 
aJiHHHMMH pyKaBaMH. B aaHHOM ynpa^KHeHHH nocTaBJieHa cneay- 
tomaa aa/iaaa: nojiyaeH npenapai Ho.ua — 131 b KOHTefiHepe THtia 
C-30 o6meft aKTHBHocTbio 5 mhjijihkk>ph b BH^e pacTBopa NaJ 
oGteMOM b 2 mji. HyjKHo BCKpbiTb KOHTeHHep, H 3 Bjie*ib aMnyjiy, 
BCKpuTb ee h nepeHecTH ee co,o,ep}KHMoe b MepHyio KOJiSoaxy Ha 
25 mji. 

HeofixoflHMoe ofiopyjoBaHHe h nocyaa 

1) KycaMKH, HailHJIbHHK, nHHUeTbl C pe3HHOBbIMH HaKOHeHHH- 
K3MH H3 Hafiopa flHCT3HUH0HHbIX HHCTpyMeHTOB. 

2) 3jieKTponpH6op juia bckphthh aMnyji*. 

3) riHneTKa h mnpHu, 3aKpemieHHbie b iiiTaTHB; MepHaa koji- 
6oHKa c npHTepToft npo6Koft Ha 25 mm b 3amHTHoft Kopofixe H3 
n^excarjiaca; 

4) OapcJjopoBaa xpyxcxa ;yia pa,nHoaxTHBHbix ot6pocob, 
(J)H^bTpoBajibHaa 6yMara. 

5) JnpoTHBeHb h 3amHTHbiii axpaH (h 3 njiexcHiviaca fljia 6e- 
Ta-aKTHBHbIX H H3 CBHHHOBOro CTeKJia flJIH raMMa-aKTHBHbIX Be- 
rn ecTB) . 

6) CBHHUOBaa noacTaBxa ana aMny^bi. 

Xoa p a 6 o t bi 

1. noAroTOBHTb paSoaee MecTo b paflHoxHMHaecxoM uixa^y: 
ycTaHOBHTb 3MajiHpoB3HHbiH npoTHBeHb, nojioJKHTb Ha ero flHO 
.71HCT (J)HJIbTpOBajIbHOH 6yM3rH, nOCT3 1 BHTb Ha Hee IHT3THB CO 

oinpHueM h nHneTKoft, MepHyio xonGoaxy Ha 25 mji b nnexcHivia- 
coboh xopoSxe, npoMbiBajiny, (jiapifiopoByio xpyjxxy, CBHHuoByto 
noncTaBxy, 3am.HTHbiH axpaH. Ha njiexcHiviacoBOH xopo6xe cae- 
jiaTb Ha^nHCb: naTa npHroTOB.ieHHa pacTBopa panHoaxTHBHoro 
H30Tona, HaHMeHOBaHHe H30Tona, oSmaa h yuejibHaa aKTHBHOCTb 
«paflHoaKTHBHoro pactBopa». 


* VcTpoHCTBO npHfiopa cm. b npHJiojKeHHH k flamiofi pa 6 oTe. 
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npoBepHTb HcnpaBHOCTb 3 JieKT P on P H 6 opa jvui bckphthh aM- 
nyji. Bojiee noupoSHbie ynasaHHa no noaroroBKe paSoneio MecTa 
nacT npenoAaBaTeJib. 

2 FIOJiy^HTb onJTOM6HpOBaHHbIH KOHTeHHep c « P aflH°aKTHB- 
HbiM n P enapaTOM» ftofla-131 b coeflHHeHHH NaJ. KouxenHep no__ 
cTaBHTb Ha npoTHBeHb b lunacy B yAooHOM fljia uaJibHemne 
paSoTbi MecTe. 3aK P biTb okho uina^a h BJio>KHTb P vkh b ajihh- 

3. KycannaMH nepeKycHTb npoBOJioKy y iuiom6m k OTKpbiTb 
KpblUJKy KOHTeftHepa. ZlHCTaHPHOHHblM nHHUeTOM BbIHyTb H3 1 KOH- 
Teitaepa B3Ty h nojio*HTb ee b cjjapcJiopoByK) Kpy>KKy ot 6 P o- 

C0B 4 OcTopoHvHo BbmyTb H3 KOHTeftHepa aMnyjiy h no bo3mo>k- 
hocth 6 es 3 a A ep>KKH nepeHecTH ee a cBHHUoaym noflCTaBKy. Fe- 
KOMeHAyeTCH 3 xy onepaumo nponejiaxb hcckojibko pas htoOh 
aoGHTbCH GbiCTporo h neTKoro BbinoJineHHH stoh one P a ^ HH n 
KOHTeftHepa BbiHyTb nvinueTOM h nepeHecTH b 4>ap4>opoByio k P va 

KV OCTaTKH BaTbl. „ 

5. CflejiaTb HanHJibHHKOM Hacenny Ha BepxHeM KOime aMny- 
Jibi. BKJHOHHTb 3 JieKTponpH 6 op AJ 1 H BCKpbiTHH aMnyji H paCKa- 
<ieHHbiM KOJibuoM «o 6 >Ke L ib» BepxHioio nacTb aMnyjibi Ha y pOBHC 
naceHKH. He>KejiaTejibHo, *m> 6 bi kohhhk cpa3y oTuejiHjiCH h ynaji. 
CjienyeT, htoSh nonBHjiacb TpemwHa, oxBaTbiBatoman nonTH bck) 
axinyay npyroM, a 3 aTeM octo P o>kho nHHueTOM oTJiaMbiflaiOT Bep- 
xviukv, npHflep>KHBaH Apyi'HM nHHueTOM ocHOBaHne aMnyjibi. 

6. Couep>KHMoe aMnyjibi nepeHecTH c noMombio nnneTKH b 
M epHyio KOJiSonny Ha 25 mu, HanoJiHeHHyio ho noJioBHHbi bohoh. 

AMnyjiy HCCKOJIbKO pa3 npOMbITb BOflOH H3 npOMblBajIKH. 
KajKAyK) nopunio npoMbiBHoft bohh nepeHecTH nnneTKOH b Ty >Ke 
MepHyto KOJiSouKy. IlpoMbiTyio aMnyjiy nHHueTOM nepeHecTH b 
( baptbopoByio npyrnny hjih ot 6 P ocob. PacTBop b MepHOH kohoom 
K e HOBecTH HO MeTKH BOfloft. nepeMeuiaxb pacxBop b koji Sonne 
nyTeM MHoroKpaTHoro 3 acacbiBaHHH pacTBopa b nancTKy h o 
paTHoro BbiTajiKHBaHHH ero b KOJiSonny mnpHHOM. 3aK P biTb koJi- 
6 omky npHTepToft npoSnoft. 

7. ySparb b KpvjKKy hjih ot 6 P ocob Ece ockojikh cTeKJia h i<y- 
cohkh BaTbi, ecjiH ohh onasajincb b npouecce paSoTbi Ha npoTHB- 
ne. OTCoe/uiHHTb 3arpH3HeHHyio nnneTKy ot uinpHua. ilHiieTKy 
cjieuyeT SpaTb TOJibKO 3a BepxHHH nncTbift KOHeu. CfleJiaTb Ha 
4>ap4)0p0B0ft K P y>KKe Haaimcb «rpa3HO» Hon-131 h ynasaTb opn- 

eHTHpOBOHHyiO aKTHBHOCTb OTSpOCOB. 

8. npuroTOBJieHHbift «paa.HoaKTHBHbift» pacTBop caaTb npe- 
nouaBaTe.TK) (ncnojib 303 aTb hth nepeHoca hh ct a h hhoh h hi h 
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3axBai). Kpy/KKy c oifipocaiviH c^aTb Aafiopamy*. FIpoBepHTb hh- 
ctotv paSoHcro Mecia h KOHTeHHepa A03HMerpoM. 

ynpa>KHeHHe 2 

TpeHMpOBKa B HCnOJIb 30 BaHMH AHCTaHI|MOHHOrO MHCTpyMeHTa 

HeAb ^aHHoro ynpa>KHeHHfl — :npHo6pecTH HaBbiKH b HcnoAb- 
30BaHHH AHCTaHUHOHHoro HHdpyMeHTa- JXj ih (npH^aHHH ynpa>KHe- 
hhk) 6oJiee KOHKpeTHoro xapaKTepa b HeM HMHTHpyeTCH paAHo- 
xHMH^ecKaB 3a^aMa, nacio BCTpeHaiomaneH b npaKTHKe patfoTbi c 
pa^HOH30TonaMH: oqncTKa paAHoaKTHBHOro >Kejie3a-59 ot coagp- 
/KaiueHCH b HeM npHMecH paAHoaKTHBHOro Ko6ajibTa-60, nojiyqa- 
lomHXCH npH HAepnbix peaKunnx, HanpHMep: 

Co 59 (n, p)Fe 59 , Co 59 (n, y ) Co 60 , 

Co 59 (d, p)Co 60 , Co 59 (d, 2p) Fe 59 . 

OmicTKa Mo>KeT npoH3BOAHTbcn m h oroKp a th bi m nepeocaayne- 
HHeM H<ejie3a aMMHaKOM b BHAe thapookhch b npHcyrcTBHH xao- 
pn^a aMMOHHH**. MexaHH3M pa3AejieHHH ocHOBaH Ha pa 3 Hbix pH 
oca>KAeHHH rHApooKHceS TpexBajieHTHoro ncejie3a h Ko6ajibTa. 
Fe(OH)s oca>KAaeTCH npn pH 3—5, Co(OH) 2 — npn pH 8—9. 
HecMOTpn Ha to, hto b npouecce HeHTpaJiH3aunH khcamx pac- 
TBOpOB aMMHaKOM TipOHCXCAHT o6pa30Ba*HHe aMMOHHHHbix COAeH, 
o6pa3yiomHx 6y(})epHbie pacTBopbi c 6oAee bhcokhm pH (7,3 b 
CM ecH 0,1 h NHiOH h 4h NH 4 CI), Bee >Ke npn 3 thx 3 HaneHHHX 
npoHcxoAHT BbinaAeHHe b ocaAo-K TOJibKO Fe(OH) 3 . KpoMe stoto, 
KoSajibT o6pa3yeT pacTBopHMbie KOMnjieKCHbie aMMHaKaTbi c aM- 
MHaKOM b cpeAe aMMOHHHHbix cojien cociaBa (Co(NH 3 )]4 X 2 h 
[Co(NH 3 ) 6 ]X, TAG X — OAHOOCHOBHblH 3HHOH. 

3to ynpa>KHeHHe BbinoAHfleTcn c npHMeHeHneM AHdaHUHOH- 
hoto HHCTpyMeHTa, Tax nax >Kejie3o-59 h Ko6ajibT-60 oSjiaAaiOT 
raMMa-H3JiyHeHHeM SoAbmofi 3HeprHH h npeAnojiaraeTCH, hto 
H cnoAb3yeTCH SoAbman aKTHBHocTb nopnAKa 5 mhaahkioph***. 

OSopyAOBaHHe h peaKTHBbi 

1 FIpOTHBeHb, nOKpbITblH (J)HAbTpOBaAbHOH 'SyMarOH; 3amHT- 
HbiH SKpaH; npeAOxpaHHTeAbHbie kopoSkh aah KOA6oqeK, c^apcfio- 
poBan Kpy>KKa aah ot6pocob; imaTiiB; rnnpHu. 


:f: ripaBH.ia VAaAeiniH ot6pocob h Ae3aKTHBau.HH otfopyAOBanHa cm. b 
HHCTpyKUHHx no TexmiKe 6e3onacHOCTH. B ashhoh pa6oie sth onepaunn He 
Bbino jihhiotch. 

**CymecTByioT h Apyrne MeTOAbi ohhctkh H<eAe3a ot npHMecH Ko6ajibTa. 
***B AeHCTBHTeAbHOCTii pafioia 6vapt HMeTb xapaKTep «xoAOdoro» onhua 
6 c 3 paAHOaKTHBHOCTH. 
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2. Bo/WHaa 6aHH h ajieKTpoiuiuTKa. 

3. jjHCTaHUHOHHblii HHCTpyMeHT— Ha6op. 

4. XllMH^eCKHe CTKaHbl Ha 150 MJI, CTeKAHHHbie naJlOHKH, BO- 
poHKa ajih (j)HAbTpoBaHHa, MepHaa koji6omk 3 Ha 50 mji, nwneT- 
xa Ha 10 mji, CropeTKa Ha 20 mji. 

5) PacTSDpbi NH4OH (10% h 0,1 h) ; HC1 Oh), NH4CI (nacbi- 
meHHbiH pacTaop), FeCIs (l°/o). 

X 0 a p a 6 o t bi 

npeABspHT^JibHbie yK33aHHH. Bch pa60Ta npoBO- 
AHTCH C npHMeHtHHeM AHCTaHUHOHHOrO HHCTpyMeHTa (wHiutOB 

h MaHHnyAHTopoB) . PaSoiy cjieAyeT pacnAaHHpoBaTb TaK, HToSbi 
see noSoHHbie onepaAMH 6e3 paAHoakrnBHOCTH, kak-to HarpeBa- 
hhc pacTBopoB h Apyrne, npoBOAHTb AO Hanajia pafioTbi c «pa- 
3 h o a k the h bi m h » MaTcp'HaAaMH. Mto 6 h paSonee MCCTO 3a 33I4HT- 
HbiM BKpaHOM He 3arpy>KaA0Cb jiwuihhm otfopyAoeaHHeM, onepa- 
UHH 6e3 paAHOaKTHBHOCTH CJieAVeT 'npoBOAHTb B ApyrOM MeCTe. 
Heo6xoAHMo 6biTb oneHb BHHMaieAbHbiM npn pa6oTe c paAHoaK- 
THBHblMH MaTepHaJiaMH, TaK KaK ynOTpeSAeHHe AHCTaHUHOHHblX 
HHctpyMeHTOB co3AaeT mhoto rpyAHOCTefi, B pe3yjIbT3Te Hero 
yBe.nH4HBaeTCH onaoHocTb TaKHx a b a p h h , Ka>K on p o k ha wb a hm c 
hah 6HTbe nocyzibi. IloaTOMy Bee koaSohkh h cTaKaHMHKH cac- 
AyeT rioMecTHTb ib npeAOxpaHHTeAbHbie kopoSkh H3 nJieKCHirJiaca. 

1. no/iroTOBHTb paOonee MecTO sa paAHOXHMHnecKHM ctoaom. 
PaccTaBHTb oOopyAOBaHHe b yAoOHOM aah pafioTbi nopn^Ke, no* 

Meiua H 3a 3aiUHTHbIH 3KpaH Ha npOTHBeHb TOAbriO TO OOOpytAOBa- 
HHe h nocyAy, b KOTopbix 6yAyT n p oboah t b c h anepauiHH c paAHo- 
aiKTHBHbiM H30TOHIOM, y.KpenHTb frinneTKy b Aanne imaTHBa h 
noACoeAHHHTb ee aakhhhm KaynyKOM k uinpHuy, 3aKpenA6HHOMV 
B OTAeJlbHOM UITaTHBe IB OTAaJieHHH OT «aKTH(BHOH» 30HbI. 

2- noJiyqHTb ot JiaSopaHTa pacTBop «paAHoaKTHBHoro» >Ke- 
Ae3a b BHAe coeAHHeHHn FeCU b kojiSomkc Ha 25 ma h nepeHeciK 
ero 3a 3KpaH, 

3. B cTaKaHHHK Ha 150 mji HajiHTb npeABapHTeAbHo 25 ma 

BOAbI, BHeCTH B HeTO TlHIieTKOH 10 MA « p 3 AH OaKT H B H OT 0 » paCTBO- 
pa h Harpeib Ha ©diahhoh 6aHe b TeneH-He 2—3 MHHyT. llnneTKy 
vSpaTb b c})ap(J)opoByK) Kpy>KKy aah ot6pocob. 

4. B CTaKaH C «paAHOaiKTHBHHM» paCTBOpOM AOOaBHTb 20 MA 
ropH^ero (80 — 90°) HacbimeHHoro pacTBopa NFUC!, h Aa Aee ao- 
OaBAHTb no KanAHM H3 OKjpeTKH 10% pacixop aMMHana ao no- 
HBAeHiHB neptBbix XAonber tkapoqkhch. pacTBopnioiUHxcH npH 
nOMeill'H B a H H H pacTBopa AAHHHOH CTCKAHhHOH naAOHKOH. CaMO 
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oca^eHHe npoBecTH 0,1 h pacTBopoM aMMMSKa, AoOaBJiHH 3aBe- 
A oMbift H36biTQK ero H3 onAejibHoro CTanaHa (npHMepHO 10 mji). 

5. TopHHHH pacxBop c ocaJK^eHHofl FH^pooKHCbK) >Kejie3a .no- 
cjie 3HeprH^Horo nepeMeuiHiB 3hhh najicmKofi ociaBHTb croHTb b 
leqeHHe npHMepHO 10 mhh., nocjie Hero octopojkho oraejiHTb Ma- 
tohhhik ot oca^’Ka, cjiHBan ero b Apyroft CTaKaHHHK. K oca^Ky 
npH'daBHTb npHMepHto 10 — 20 mji ropanero HacbimeHHoro pacrBO- 
pa NH 4 CI h, nepeMeuiKBaa, OT(j)HjibTpoBaTb Ha 6yMa>KHo\i 
4>HJibTpe (CeJian JieHTa). OcaAOK npoMbiTb tophhhm (80 — 90°) 
HacbimeHHbiM pacTBopoM NH 4 CI. Bee tjDHJibrpaTbi coSnpaTb b 
o'T^ejibHbift cTaKaHH'H-K c MaTOHHHKOM (oTAeJieHHbiM nocjie AeKaH- 
rauHH oca^Ka). 

6. IloACTaBHTb no a BOpoHKy MepHyio koji6ohkv na 50 mji a 
pacTBopHTb npoMbnyio rHApooKHCb Hvejieaa Ha (})HJibTpe TenjibiM 
(50—60°) 1 h pacTBopoM HC1. OnjibTp npoMbiBaTb 3 thm >Ke 
paCTiBOpOM KHCJIOTbl JIG Tex TlOp, nOKa ofiBeM paCTBOpa B MepHOH 
KoJido^Ke He 6yjiei aobgabh a o MeuKH- 

7. 3arp5i3HeHHyK) «aKT'H | BHoCTbK)» creKJiHHHyio najioHKy no- 
MecTHTb b Kpy>KKy jyifi orfipocoB. Ty^a >Ke noMecTHTb BopoHKy 
c c|)HJibTpOM h Apyryio rpn3Hyio nocyAy. npHrbTOBJieHHbiH pac- 
iBop oMHiueHHoro «p aAHoaKTHBHoro» >Kejie3a, (})ap4)opoByio 
KpyHCKy c or6pocaMH h CTaKaHHHK c « p a abo a kth b h bi m » cfmjibTpa- 
tom cAatb jia6opaHTy. 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



I U L.~ ~ I I I : I , | I.. 

Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


PABOTA 3 

fleaaKTHBauHH MaTepHajiOB, 

3arpB3HCHHblX paAHOaKTHBHbIMH BemeCTBaMH 

OnncnKa noMemeHHH, o6opyAOBaHHH m MaiepnaAOB ot paAino- 
aKTHiBHbIX 3arpHl3HeHHH — Jie3aKTHBaHHfl — 3TO OAHa H3 BaTKHeH' 
luhx onepauHH b TexHHKe pa6oTbi c p a a h oa kt h b h m.m h BemecTBa- 
mih. Ba>KHOiCTb 3T0H onepauHin oopeAeJiHeTCH abymb np-nnnHaMH: 
1) 3arpH3HeHHoe noMemeHne h oSopyAOBaHHe HBAHeTca hctohhh- 
kom AoSaBO^Horc pacnpocTpaHCHHH paAnoaKTHBHbix 3arpH3He- 
hhh Ha nncToe 06 op y A*o b an h e ; 2) pafioTa b aarpHBHeHHOM noMe- 
meHHH n opiKMeHeHHe 3airpH3H0HHoro oSapyAOBaHHB MoryT npn- 
BecTH K cymecTBeHHOMy HCKa>KeHHK) pe3yjibTaTOB paAHOMeTpHHe- 
CKHX H3MepeHHH, HTO HeAOnyCTHMO. 

PaAHOaKTHBHbie 3 arpB 3 HeHHB HeofixoAHMo 

ycTpaHHTb b KpaTH aniline cpoKin. 

TeopemnecKon ochoboh MeroAOB Ae3aKTnBaunn MaiepnaAOB, 
3 arpH 3 HeHHblX I p a A HO 3‘K T HB H bl MiH BeLLL6CTBaMH, BBJIHeTCH 4)H3HlKO- 
xhmhh noBepxHOiCTHbix H'BJieHnn. Moncno ycaobho yKaaaTb abb 
mna paAHoaiKTHBHbix 3arpH3HeHnn MaiepnajioB: 1) ociaTKn pa- 
AHOaKTHBHblX BCLUeCTB B BHAe OTAeAbHbIX (f)a3 — nblJIb, IlOpOIlIKn, 
Kan ah jkhakocth h ociaTKn peaKTinBOB nocAe nonapeHHH pa-ciBO’ 
pmeAen; 2) copSunoHHoe 3arpn3HeHHe MaiepmaAOB — paAnoaK- 
THBHbin H30Ton bxoaht b codaB TBepAon $a3bi onniuaeMoro Ma- 
TepnaAa. 

Heo6xoAHMO BcerAa HMeib b bhay, hto npn conpnKOCHOBeHnn 
AByx cj)a3 Ha rpaHnue nx pa3AeAa nponcxoAHT cop6unoHHoe 
B3aHMOAeftcTBHe. riosTOMy Aa>Ke nocAe yasachkh c noBepXHocin 
MaiepnaAa oghobhoh Maccbi paAHoaiuHBHoro 3arpH3HeHHH b 
BHAe oTAeAbHon c|)a3bi, Ha iiOBepxHOCTH B-cerAa ociaiOTCH Heno- 
Topbie KOAinnecTBa p bah o bikt n bh bi x 3airpfl3HeHHn b BHAe cop6un- 
oh ho CBH3 aHHbix BemecTB (MOACKyA, aTOMOB, hohob) . B COOTBeT- 
CTBHH C 3THM AeSBiKTHBaUHIO MaiepnaAOB npHXOAHTCH HACTO HpO" 
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H3BouiHTb b a B e ctbahh i onepBa yAa/ifleTCH ocHOBHan Macca pa- 
AHOaKTHBHOTO 3arpH3HeHHB B B Me OTAeJIbHOH d>a3H, a 3aTeM 
npOH3BOA^T ACCOpSuHK) paAHOaKTHBHOTO BemeCTBa, CBH3aHHOrO 
c noBepxHocTbio MaTepnajia no rany cop6i*HOHHoro B3aHMOAen- 
CTBHH. 

yAaJieHHe c ounmaeMbix Maiepna/ioB p a ah o birth b h bi x 3arpn3- 
HCHHH B BHAe TBepAbIX H /KHAKHX $33 TIpOH3BOAHT CJieAyiOIAH MU 
onoco6aMH: 

1) MexaHHuecKau o6pa6oiKa noBepxHocTH Marepnajia (npo- 
MbiBaH'He, o6mpaHHe, o6pa6oTKa c noMombio nbiJiecoca, onneTKa 
meTKaMH, cKpefixaMH h t. a.)* 

2) 06pa6oTKa noBepxHocTH MaTepnajia noBepxHocTHO-aKTHB- 
HblMH MOKDIUHMH CpeACTBaMH OCJia6jIHK)mHMH a ACOpSlJHOHHOe 

B3aHMO'AeHCTBHe (npiHJinnaHHe, CMauHBaHHe) conpHKacaiomHxcji 
4>a3 h 3thm caMbiM o6jieruaiomHMH yAajieHHe paAHoaKTHBHbix 
3arpH3HeHHH. 

3) FIpoMbiBaHHe noBepxHocTH MaTepna^a p adB op h t e ji hmh, 
xoponio pacTBopnioiiijHM'H p a a no ax thb h bi e 3arpu3HeHHH. 

YAa^eHne paAHoaKTHBHbix 3arpn3HeHHH, HaxoAHmnxcH b co- 
daBe ouHiiiaeMoro MaTepnajia b copSnpoBaHHOM coctohhhh, npo- 
H3BOAHT cjieAyioiUHMH onoco6aMH: 

1 ) ripOMblBaHHe nOBepXHOCTH AeC0p6HpyK)'mHMH paCTBOpH- 
TeJIHMH H paCTBOpaMH MQJI6KyJIHpHbIX BbITeCHHTeJieH (npu MO-Jie- 
KyjiHpnoH aACopfiuHH) . 

2) IlpOMblBaHlHe nOBepXHOiCTH HOHOaSMeHHblMfH BblTeCHHTeJIU- 
MH (.npu (HOHOOSMeHHOH COp&UjHH) . 

3) 06pa6oTKa noBepxHocTH MaTepnajia xhmhu 6 Ckhmh pe- 
areHTaMH, pacTBopnioLUHMH in o b e p x ho ctih bi h cjioh MaTepnajia 
HAH o6pa3yK)IUHMH JierKO paCTBOpHMble COeAHHeHHH c copfinpo- 
BaHHbIMH paAHOaKTHBHbIMH H30TOn 3MH. 

4) MexaHiHuecKoe yaajieHHe noBepxHOCTHbix cjioob ounmac- 
Moro MaTepnajia (kzk KpanHHn Mepa). 

ripn a e 3 a kt h b aunn MaTepnaAOB uacTo HcnoAb3yiOT HBJieHne 
H30TonHoro ofiMeHa. Jle copSunn paAHoaKTHBHbix HBOTonoB npo- 
hcxoaht npn 3 tom tfjiaro'AapH h 3 or on hom y BbiTecHeHHio paAHoax- 
THB HO TO HBOTOna CTaSiHJIbHblM H30TOHOM 3T0T0 >Ke XHMHUeCKOrO 
3AeMeHTa. 

OcHOBHbie mctoabi Ae3aKTHB auHH 06 op yAOB a h n h , MaTepnajioB, 
CpeACTB HlH A HiBIH Ay 3 JI bHOft 3am,HTM, a T3K>Ke npaBHJia MbITbH 
pyx n TeJia ueAOBeKa b cjiyuae hx p a ah o a kt>h b h o ro 3arpH3HeHiHH 
noApo6Ho paccMOTpeHbi b KHnre B. M. 3Ao6nHCKoro «Be3o,nac- 
HOCTb pa 6 oT C paAHOaKTHBHbIMH BemOCTB 3MH». M., 1958. 

Hannan patioTa coctoht H 3 HecKOAbKnx na'CTen. CHauajia 6y- 
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AeT npoiHBBeAeHo H3yweHHe a £3 a kth b h p y K>m e h cnocoSHOCTH pas- 

AHHHblX MOK>LU/Rx Cpe.ACUB .00 OTHOLUCHHK) K pa3AHHHblM MaTepH- 
ajiaM h paajiH^HbiM p a ah o a KT h b h bi m H30TonaM (ynpajKHeHHH 1 
h 2). 3ia MacTb paSoTbi '6yAeT BbinoAHHTbCH ,b p a ah o xh m h hoc ko m 
KOMH aie. Pa6oia 3 afiepuiaeTCH 03HaK0MJieHHeM c patfoTofi b 
mocmhoh <komh3tg (ynpa>KHeH!He 3). 

06opyAO>BaHHe h peaKTMBbi 

1. IlpomBeHb, noKpbiTbifi cf)HAbTpoBaAbHOH SyMarofl; 3amHT- 
HblH SIKpaH, 4)apc})OpOBaH Kpy>KKa AAH OT&pOCOB, IIITaTHB, UIinpHU, 
nHHixeT. 

2. CTeKJiHHHbie, aAiOMHHHeBbie, njiemwrjiacoBbie nAac'FHHKH 
pa3MepoM 3, 5X2, 5 cm 2 . 

3. XHMHnecKHe cTaKaHbi eMKOCTbio 100 — 150 ma, MHKponn- 
neTKa, naiiiKa IleTpH c kphhjkoh- 

4. CHeTHan ycraHOBKa B-2 h aoshmctp THCC. 

5. PacTiBop Na 2 HP*C)4, MeneHHoro ih30tqiiom (J)occj)opa-32. 

6. PacTBop Fe*Cl 3 , MeneHHoro H30TonoM >Kejie3a-59. 

7. PacxBopbi Na 2 HP04 (10%), ahmohhoh khcaoth (10%), 
a30THOH KHCAOTbl (10%), xAopHoro HteAe3a (1%). 

CneuoAe>KAa. Yinpa^KHeHHH 1 « 2 BbinoAHHiOTCH b xaAaic, 
uianoMKe h xHpypirHHecKHx nepnaTiKax; jipn BbMioAHeHiHH ynpa>K- 
HeHHH 3 h a acb a eTCH AomAHHTeAbHan cnepoAejKAa — (fiapTyK h 
HapyK3iBHHKiH. 


Ynpa)KHeHHe I 

OnpeAejieHMe KanecTBa AC3aKTHBauHH p33AHHHbix MaTepHajiOB, 
3arpB3HeHHbix 4>oc(J)OpoM-32 

XoApaOoTbi: 

1. B3HTb TPH nJiaCTHHKH H3 CTeKAa, BAIOMHHHfl H nJI6KCHrJia- 

ca h HaHecTH Ha Kamnyio ino 0,2 ma pacTBopa MeneHoro $oc(t>aTa. 
yKa3aHHe: noAoSpaib TaKyio yAeAbHyio aKTHBHOCTb pacTBopa, 
HTOSbl 0,2 MA pacTBopa HMeJia aKTHBHOCTb okojio 3U00 hmb/mhh 
H a C3MOH HH>KH0H n03iHUHH nOA TOpUOBbIM CHeTHHKOM. EcAH B 
npouecce AC 3 a KT H B aUH H aKTHBHOCTb nAaCTHHOK CHAbHO CHH.3WT- 
CH, TO CAeAyeT inpOH3BOAHTb AaAbHeHUJHe H3Mep0HHH Ha II 03 VI “ 
uhhx, 6oJiee 6 ah3khx k OiRHy cneTHHKa. KancAoe H3MepeHHe Ha 
CTieTHHKe npOH3BOAHTb B TOHeHHe 1 MHHyTbl. 

2. BbvcyiHHTb HaHeceHHbie Ha nAacTHHKH pacTBopbi noA 
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HH(})paKpaCHOH JiaMIlOH H H3MepHTb aKTHBHOCTb OCTaTKOB CHCT- 
HH'KOM. 

3- C'MbITb paZlHOaiKTiRBHbie OCTaTKH B TOKe rOpBMeS BO Rbl, Bbl- 
CyillHTb WiatCTHHKH H BHOBb H3MepHTb HX aKTHBHOCTb. 

4. OnycTHTb ruiacTHHKH b CTa-KaH c pacTBopoM* cfroc^aTa «ar- 
pHH h noMeuiHBaH pacTBop hjih nepeMeman njiacTHHKH, Bbmep- 
>KaTb hx tB pacTBOpe ib Te^eHHe 10 — 15 mhh. Flocjie 3Toro npoMbiTb 

FFJiaCTHHKH rOpHHeH BOAOH, BbICyUJHTb HX H BHOBb H3MepHTb 
aKTHBHOCTb. 

Pe3yjibTaTbi onbiTa 3anwcaTb b Tafijinuy 1 h cpaBHHTb ocTa- 
TOMHbie HOCAC Ae3aKTHBaUHH aKTHBHOCTH rmaCTHHOK. 


T a 6 ji h u a I 

Pe3yjibTairbi Ae3aKTHBanHH pa3JiHMHbix MaTepHajioe. 

3arp«3HeHHbix (J)ocd)opoM-32 
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Ynpa>KHeHHe 2 


OnpeAeJieHHe KanecTBa AC3aKTHBauHH creiuia b 3aBHCHM0CTH 

OT MOlOiUHX CpeACTB 

HacTonmee ynpa>KHeHHe coctoht H 3 a B yx BapnaHTOB: 1) 
CTeKJiHHHan njiacTHHKa 3arpn3HHeTCH pacTBopoM MeneHoro aHH- 
0Ha (MeneHHbift <j30c(J)opoM-32 4 )OC 4 )aT_aHHOH ), 2) cTeKjiHHHa>( 
njiacTHHKa 3arpH3HneTCH pacTBopoM Menettoro KaTHOHa H<ejie3a 
( MeneHHoro a<e;ie30M-59). 

Bbino^HeHHe pa6oTbi: 

1. B3HTb TpH CTCKJTflHHbIC IUI3CTHHKH H HaHeCTH Ha HHX no 
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0,2 mji pacTBopa paflHoaKTHBiroro (jjoccjma (NaH 2 P*04). Bo bto- 
pOM BapnaHTe onbua HanecTH Ha xpH ct e kjih h h bi x njiacTHHKH no 
0,2 mji pacTBopa p a ah o a kt hb h o ro xjiopHoro >Kejie3a (Fe*Cl 3 ). 
Cm. yKa3aHHe b <n. 1 yinpa>KHeHHH I. 

2. BhicyuiHTb HaHeceHHbie pacTBopbi noA HH.t})paKpacHoft JiaM- 
nOH H H 3 MepHTb 3KTHBHOCTb OCTaTKOB CHeTHHKOM. 

3. njiacTHHKH, 3arpH3HeHHbie c|)occ}x>pom- 32, moMecTHTb paa- 
AeJibHo B CTaKaHbi c pacTBOpaMH tfroccjiaTa h3tphh (h3toiihoh 
BblTOCHHTeJIb) , JIHMOHHOH KHCJIOTbl H 330TH0H KHCJIOTbl. AHaJIO- 
rHHHo 3TOMy, njiacTHHKH, 3arp5i3HeHHbie >KeJie30M-59, noMecTHTb 
pa3Aejibno b CTaKaHbi c pacTBOpaMH xjiopHor-o >Kejie3a (H30Ton- 

HblH BblTeCHHTeJIb) , JIHMOHHOH KHCJIOTbl H 330TH0H 'KHCJIOTbl. 

BpeMH AG3aKTHBaUHH — 10 — 15 MHH. 3aTCM .npOMbITb njiacTHHKH 
ropHHen BOAOH, BblCyiUHTb HX H H3M6pHTb aKTHBHOCTb CHeTH'HKOM. 

njiacTHHKH nocjie npoBeAeHHn onbiTOB noMemaTb b (jiap^o- 
pOByiO Kpy>KKy AJIH OTSpOCOB. 

Pe3yjibTaTbi onbiTa 3anncaTb b TafijiHuy 2 h, cpaBHHBan ocTa- 

TOHHbie aKTHBHOCTH pa3JIHHHbIX IIJiaCTHHO'K, yCT3H0BHTb OTHOCH- 
T.CJIbHyiO AC33KTHBHpyK)myK) CHOCoSHOCTb pa3JIHHHbIX MOIOIUHX 
CpeiACTB. 

T a 6 ji h u a 2 

Pe3yj!bTaTbi Ae3aKTHBauHH 3arp$i3HeHHoro CTeKJia pa3JinqHbiMH 
MOIOIUHMH CpeflCTBaMH. 
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ynpa>KHeHHe 3 

P a 6 o t a b m o e 4 h o h k o m h a t e 

1. Haaeib ^ono.iHHTejibHyio cneuoneHOy — 4>apTVK h Hapy- 
KaBHHKH. 

2. Bcio 3arpH3HeHHVio nocyay (c})op(j)opoBaH i<py>KKa c n.na- 
CTHHKHMH, MHKp'OTRneTKa, CTaKaHbl C paCTBOpaMH) TlOMCCTHTb 
Ha iipoTHBeHb, h Bee 3to nepenecTH b MoenHyto KOMHaiy. 

3. 03HaKOMHTbCH C o6opyjOBaHHCM MOCHHOH KOMHaTbl. 

4. 3anojiHHTb MoenHyio BaHHy boaoh, BbiJiHTb b Hec pa/woaK- 
THBHbie paCTBOpbt H3 CT aKHH DB, CTiyCTHTb BO^y H 3 B3HHbI B KaHa- 
jiH3aumo. CnycK BO£bi npoH3BecTH npn ompbiTOM BozionpoBon- 
hom KpaHe. 

5. 14 pOH3BCCTH 3,C3aKTHBaii,HK) 3arpH3HeHHbIX riJiaCTHHOK H 
nocvjbi. 

6- MhCTOTV o6’bCKTOB ,1033 KTHBattHH npOBepHTb ;i33HMeTpOM 

THCC. 

n p II .1 0>KeH H 0 

3 o k t p o n p h 6 o p a, n h b c k p hi thh a m it y n 
Cxexia npw6opa noKa3ana na p h c . 15. 

3.3 C KT p Oil p H 6 O p X7IH BCKpblTHH 3MH V.'I COCTOHT 113 !lOHH>Ka K)- 



Pnc. 15. CxeMa ^K j KTpoi:pn6npa ,vih BCKphmoi 
T- --uniiHHvaioiUHH TpancttJOpMaTop, K— Ko.ihuo naKa/ra 
in KHXpOMOKOii npOBO.lOKM. 

i Hero ipaHccfiopMaTopa u k omnia (jHaMerp I — 1,5 cm) 113 mixpo- 
moeioh npoBOJioKH (aiiaMcrp ! mm). Ha Koribuo muacTCji or no- 
iiH/Katomero ’r p a h c (\) o p m a to p a HanpH>KOHiie 4--5 b npn toko 
4 — 5 a. 
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MOCKOBCKAfl OPflEHA J1EHHHA CEJIbCKOX03flHCTBEHHAJI 
AKAflEMHfl HMeHH K. A. THMHPA3EBA 

PaAHOH30TonHasi jiaSopaTopHti 
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nPEZIHCJIOBHE 

OcHOBHaa uejib npaKTHKyMa no paAHOXHMHH 3aKAK)HaeTca 
b tom, mo6bi oSynaiomHecH nojiyuHAH nepBHMHbie HaBbiKH npe- 
napaTHBHoft h aHajiHTHnecKOH pafioTbi c Hcnojib30BaHHeM pa^no- 
aKTHBHbTX BemeCTB B OTKpbITOM BHAe. 

FIpaKTHKyM HamiHaeTCH c pa 6oTbi no npnroTOB.ieHHK) pac- 
TBopa c 3a,TanHon yne.Tbiioii aKTHBuocTbio h KOHneiiTpauHefi Me- 
HeHoro ajieMeHTa. B 3Tofi DaSoTe oSynaioiiiHccH ocymecTB.isiOT 
nepBbiii mar b npaKTnnecKOM OBJiaaeHHH mctoaom paanoaKTHB- 
HblX HHflHKaTOpOB. 

Ilpn HcnoJib30BaHnn paAnoaKTHBHbix H30TonoB b KanecTBe 
HHAHK3TOpOB OAHO H3 TJiaBHblX yCJIOBHH COCTOHT B TOM, MTOSbl 

npHMeHHeMbiii paAHoaKTHBHbiii npenapaT 6bia xhmhh6Ckh h pa- 
Ahoxhmhhcckh HHCTbiM. riosTOMy HeoSxoAHMo npaKTHnecKH no- 
3H3KOMHTbCH C OCHO l BHbIMH MeTOflaMH OnpeAeJieHHH paflHOXHMH- 
vecKoft nncTOTbi paAHoaKTHBHbix npenapaTOB. STOMy Bonpocy 
nocBnmeHa BTopaa pa6ora npaKTHKyMa. 

OaHHM H3 HOBbIX MOTOAOI! paAHOXHMHH H 6HOJIOTHH HBAHeT- 
cn paAHOxpoM3Torpa(j)HHecKHH MeTOfl. STOMy MeTOAy yaejieHO 
AOJUKHoe BHHMaHne b HarneM npaKTHKyMe. IlepBoe 3H3komctbo 
c paAHOxpoMaTorpa4)HHecKHM mctoaom ofiynaiomHecH nojiynaiOT 
«a npHMepe npaMeHenna ero b onpeAeneHHH paAHOXHMHnecKoft 
nucTOTbi paaiioaKTHBiibix npenapaTOB. 

ZlBe CAeAyiourne pa6o™ AaHHoro npaKTHKyMa — mctoa H30- 
TonHoro pa3BeAeHHH h mctoa paAHOMeTpHnecKoro THTpoteaHHH — 
3H3KOMHT o6ynaiOmHXCH C AByMH BaXHUMH paAHOXHMHHeCKHMH 
MeTOAaMH KOJlHHeCTBeHHOrO aHa.7IH3a, npHMeHSnomHMHCH B XH- 
MHH H ChOAOTHH. 

noe.neAHHH, nsrraH pa6oTa npaKTHKyMa nocBJimeHa H3yneHHio 
peaKUHH H30TonHoro ofiMeHa. Bonpoc o peaKUHHx H 30 TonHoro 
ofiMeHa HMeeT SoAbiuoe 3HaneHHe npn HcnoAb30BaHHH MeTOAa 
MeneHux aTOMOB b 6hoaothh. PeaKUHH H30TonHoro o^MeHa co- 
npoBWKAaiOT npoueccbi nepenoca h pacnpeAeAeHHH BemecTB 
b jkhbux opraHH3Max, b noHBax h Apyrnx CHCTeMax. ZI,Afl npa- 
BHAbHofi HHTepnpeTaumi 3KcnepHMeHTaAbHbix pe3y.nbTaTdB, no- 
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.'WHeHHbix c aoMOLUbio wexoAa weneHHX arcMOB npii H3yneHHii 
xiiMHMecKoro nym EemeCTB, nyJKHO BbincHHTb, KaKHe coeAiine- 
hkh ii b k3koh cTeneHH ynacTByioT b peaKunsix H30TonHoro od- 
MeHa. B 6 hoxhmhh aah nsyncHHH peaKunft H30TonHoro odMeHa 
MacTo npiiMeiiBioT mctoa in vitro*. 

UpaKTHKyM no paAiioxHMHii saBepuiaeT cepnio nadopaiopHbix 
padoT no odmcit nacTH xypca, nocjie aero odynaiomHecH npncTy- 
naiOT k Bwno.ineHHK) ripaKTimecKHX padoT no cneuna/ibHofi 
nacni i<ypca. 

Bee AajibKeMiuHe padOTbi aojiwhw BbinoJiHHTbCH npn CTpo- 
roM h GesycjiesnoM BbinojiHenmi npaBHJi TexHHKH 6e3onacHOCTH 
padoTbi c paAnoaicTKBHbiMH BemecTBaMH. 


* in vitro nporeaeHHt npoiiecca Bue wiiBorc opraHiBMii. 
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PABOTA Ns 1 

nPHrOTOBJIEHHE PACTBOPA C 3AflAHHOH 
yflEJlbHOH AKTMBHOCTbfO II KOHU,EHTPAU,HEH 
MEHEHOrO 3JTEMEHTA 

B b c £ e h h e 

PaSoTa no npHivieneHino paAnoaKTHSHbix H30TonoB b KanecT- 
Be Meneiihix aTOMOB ( p a/inoa ktpibhlix in-i^rixaTopoB) Bananaer- 
cn, K3K npaBH/io, c npHroTOBJieHiiH pacTBopa c 3a,u,aHHOH VAe/ib- 
HOH aKTHBHocTbK) h KOHueHTpaiuiefi MeneHoro sjieMeHxa. Ho- 
3TOMy npaKTHKyM no pa^HoxHMnn mh nanHKaeM HMenno c stoh 
KOHKpeTHofi 3a.ua nn. 

HariOxMHHM neKOTopbie ociioBHbie ncHflTHK, Koropbie Heo6xo- 
zuimo 3HaTh z-m BbinoJiHeHHK jaHHOH paSoTbi h Apyrnx na^oT 
npaKTHKyMa. 

Pa^HOaKTHBHOCTb — CBOHCTBO KeyCTO&HHBbIX aTOMHbIX 
a/iep caMonpon3Bo,TbMo npeBpamaTbca c ncnycKaHHeM npn stom 
H^ epHblX H3JiyM€HIIH. 

Akthbhoctij p a h h o a k t h b h o r o h 3 o t o n a — 

TOHa, H3MepneMa5i mjtcaom paAnoaKTUBHbix pacna^oB b e^HHHuv 
BpeMeHn. 

CorJiacuo 32K0Hy pa;iKoaKTHBMoro pacna^a aKTHBHCcib npo- 
nopunoHa.ibHa Ko. r mneciBy pa^noaKTHBHbix hab p: 

A=XN, (1) 

r/ic /. nocToaHHaa pacna^a, N — wacjlo paAHoai<THBHbix 5 iAep 

B A a H H bl ft M 0 MCH 7 BpeivieHB. 

OiCKxaa c.'ie,iyer, mto BejiimuHa aKTHBHOCTH p a jkc 3kthbho- 
ro H3OTona mo>kpt c iv/khtl Mepoft mamiecTBa pa,MoaKTHBHoro 
iisoxona: 

N = A/k (2) 

TaK Kai< Bee oiinoro aTOMa H30Tona paBeH p/6,02 • 10 23 . me 
[i rpaMM-aTOM jaHHoro H3oiona, 6,02 • 10 23 — mhc^o ABoranpo 
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(hhcao utomob b rpaMM-aTOMe), to Bee N paaiioaKTHBHbix aro- 
mob 6yAeT: 

P — N|x/6,02>10 M (3) 


noflCTaBJiaa (2) b (3), noJiyqHM: 

p _ A . 

F X 6,02- 10 s * 


(4) 


FIocTOHHHaH pacnaaa 
cooTHomeHHeM : 


l CBB33Ha c nepnoflOM no.Tvpacnaaa 


0,693 


T >, 

( 5 ) 


n 03TO My cjpopMyjiy (4) mojkho HanncaTb b jjpyroM bhac. 

P = ApT. )V /4,17-10 23 (6) 

MewsyHapoaHaa eaHHHua 3 kthbhocth— 1 kk>- 
PH (K) = 3.7-10 10 pacnaftOB b cexyHAy. 

AKTHBHOCTb paflHOaKTHBHUX H30TOIIOB MO>KeT H3MepHTbCH 
Tanwe H B yOTOBHHX eaHHHUaX, BU6op KOTOpbIX 33BHCHT OT 
npHMeHHeMoft paaHOMe'TpH'iecKoft annapaTypu. HanpnMep, npH 
H3MepeHHH 3KTHBHOCTH C nOMOUlbK) CHeTHHKOB M3CTHU yAo6HO 
aKTHBHOCTb H3MepHTb HHCAOM HMIiyAbCOB B eAHHHiiy BpeMeHH 
(cKopocTb cneTa). 

YaeabHaB aKTHBHOCTb p ajHoaKT hbho ro H 30 - 
t o n a — aKTHBHOCTb paAHoaKTHBHoro H 30 Tona, 0THeceHH3H k 
eflHHHue ero Beca: 



M3 ({jopMyjibi ( 6 ) CJiejyeT: 


a — 4,17 • 10 23 /pT 


„^^=^1,13- 10 l3 /pT 
,J ceK *r 


KIOpH 
1' 

' r 


( 8 ) 


M3 (8) BHAHO, HTO yAeJIbHafl aKTHBHOCTb paAHoaKTHBHoro 
H 30 Tona He 38 bhcht ot KOJiHHecTBa paAHoaKTHBHoro H 30 Tona, a 
onpeAeJiaeTCH HCKAioHHTeAbHo ero aTOMHbiM BecoM h nepnoAOM 

noAypacnaAa. 

y^eJlbH as aKTHBHOCTb p 8 AH03KTHB HOTO BC- 
LA e C T B a — aKTHBHOCTb paAHOaKTHBOrO H30TOna, OTHeceHHan 
k eAHHHue Beca AaHHoro BemecrBa, b cocTaBe KOTOporo HaxoAHT- 
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1*5! H30IOI1; H3MepfleTCfl o6blHHC) B OAHHHUaX aKTHBHOCTH 

na i r paAHoaKTHBHoro BemecTBa. 

y A e A b H a H HKT'HBHOCTb paCTBOpa — aKTHBHOCTb 
paAHoaKTHBHoro H30Tona, oTHeceHHan k eAHHHue o6BeMa pac- 
TBopa, coziep>Kamero paAHoaKTHBHbift H30Ton; H3MepneTCH o6biq- 
HO B eAHHHUaX aKTHBHOCTH Ha 1 MA paCTBOpa. 

npH pacTBopeHHH paAHoaKTHBHoro BemecTBa hah pa36aBJie- 
hhh paAHoaKTHBHoro pacTBopa, BCJieACTBHe nocTOHHCTBa o6meft 
aKTHBHOCTH h Maccbi p 3 aho a kthbhofo Haorona, ero yAeAbHaa 
aKTHBHOCTb (a TaKjKe yAejibHan aKTHBHOCTb p a ah o a kt h b h oto Be- 
mecTBa) ne H3MeHHeTCH. BeJiHHHHa >Ke yAeJibHoft aKTHBHOCTH 
pacTBopa npn pa36aBAeHHH H3MeHneTCH. 

H 3 o t o n o m-h h a h k a t o p o m (mctkoh) Ha3bIBaeTCH TaKOIi 
H30T0n, KOTOpblH, SyAyHH BBeACHHHM B COCTaB A3HHOTO BeiUCCT 

ka, yHacTByeT b pasAHHHhix npoueccax tojkacctbchho hah no- 
ao6ho AaHHOMy BemecTBy, h nepenoc Koioporo mojkho BKcnepn- 
MeHTajIbHO KOHTpOJIHpOBaTb. 

B KanecTBe HsoTonoB-HHAHKaTopoB MoryT HcnoAb30BaTbcfl 
CTa6HAbHHe H paAHOaKTHBHble H30T0TIH. B COOTBeTCTBHH c 
3THM p33AHHaK)T CTafiHAbHbie H paAHOaKTHBHble 
H H A H K a TO P bl. 

ECAH B COCTHB XHMHHeCKOro 3AeMeHTa HAH ero COeAHHeHHH 
BBeACH b KanecTBe h hah k a to pa H30Ton xoro >Ke xHMHqecKoro 
3AeMeHTa, To TaKoft HHAHKaTop Ha3biBaeTCH h 3 oto n h u m h h- 
AHKaTOpOM. 

ECAH B COCTaB XHMHHeCKOrO 3AeMGHTa HAH ero COeAHHeHHH 
BBeaeH b KaqecTBe HHAHKaTop a H30Ton Apyroro XHMHqecKoro 
3AeM6HTa, To T3KOH HHAHKaTOp Ha3bIBaeTCH H G H 3 O T O IT H bl M 
HHAHKaTOp OM. 

H o ch r e a e m a a n h o r o |) a a h o a k t h b h o r o H3 ot o- 
iia Ha3biBaiOT m aKpOKOMnoHenT, bboahmhh b HccAeAyeMyio cncTe- 
\iy, 3a KOTOpbIM CACAyer paAHOaKTHBHblH H3OT0II — MHKpOKOMITO- 
neHT. 

HocHTeAeM AaHHoro paAHoaKTHBHoro naorona mojkct 

ObITb AK) 60 H H3OT0H (hah CMeCb H3OT0HOB) TOTO }Ke XH- 
MHMeCKOrO 3AeMeHTa, K KOTOpOMy npHHaAAeJKHT paAHOaKTHBHblH 
H30Ton. B 3T0M cAynae TaKoft HocHTeAb Ha3biBaiOT h 30 Ton- 
h bi m h o c h TeA e m- B KanecTBe H30TonHoro hochtcah, ksk npa- 
BHAO, 6epeTCH npHpOAHblH XHMHHeCKHH SAeMeHT c ero eCTeCTBeH- 
HblM COCTaBOM H30TOIIOB. 

HocHTeAeM a^hhoto paAHoaKTHBHoro H30Tona MojKeT 6birb 
AIOOOH XHM'HMeCKHH SHaAOr HAH AK)6oe BemeCTBO, KOTOpoe 
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nepeHocHTCH coBMecTHO c AaHHbiM p a a h o a k t h b h bi m h 30 tohom. 

B 3 tom QAyqae TaKofi HocHTeAb Ha3biBaioT HeH30T0nHbiM 

H O'CHT ejieM. 

M e.T o a m e q e h bi x a to m o b — 3KcnepHMeHTaAbHbiH mctoa 
HCCJ ieAo'BaHHH npoueccoB nepeHoca h npeBpameHHH BemecTB, 
OCHOBaHHblH Ha npHMCHeHHH H30TOnOB B KaneCTBe HHAHKaTOpOB. 

M e h e h o e BemecTB o — BemecTBo, b cocTaB KOToporo 
BXOAHT COOTBeTCT'B 6H‘H O nOAOfipaHHblft H30TOn — HHAHK3- 
'TOp. 

FIpHMeHHH H30Tonbi b KaqecTBe HHAHKaTopoB, mojkho noAy- 

MHTb MCMeHbie XHMHMeCKHe 3. T ieMeHTbI H HX COeAHHeHHH, MeneHbie 
rasbi, >khakocth, TBepAbie TeJia h Aa>Ke MeneHbie opra- 
HH3Mbl. 

y A e A b H a H HKTHBHOCTb M e H e H O T O B e m e C T f B a — 
BKTHBHOCTb p aAHOaKTHBHOFO ‘HBOTOna-HHAHKaTOpa, OTHeceH* 

Han k eAHHHue Beca MeneHoro BemecTBa. 

HacTHbiM cJiyqaeM MeneHoro raemecTBa HBJiaeTCH m e q c h bi fl 
XHM H TeCKH H 3 A C M e H T. B AaAbHeftlJLieM MeqeHblH 3AeMeHT 
6yAeM o6o3 s HaqaTb chmboaom X*, rAe chmboa XHMRqecKoro 

3AeMeHTa. 


riocTaHOBKa 3 a a a q h 

nocTaBHM b KaqecTBe npHMepa cAeAyiomyio KomcperrHyio 3a- 
Aaqy: npHroTOBHTb p bah o a kthb h h ft pacrBop KH2P*C>4 c yjxenb- 
HOft aKTHBHOCTbK) MeHeHOTO (j)OC(j)Opa 1 MkK/mt P* H 'KOHIXeHT- 
pauHeft 10 mtP*/ma b oS^eMe 50 ma. 

Ha 3aAaHHbix ycAOBHH CAeAyeT, hto yAeAbHan aKTHBHOCTb 
pacTBopa AOAJKHa 6biTb parana 10 mkK/ma. 

JXji h Bbi noAHCHHH 3 toh 3aA3MH hcooxoahmo HMeTb npenapaT 
paAHoaKTHBHoro H30Tona $oc(J)opa-32. KajKAHft npenapaT, 
nocTynaiomHH b AafiopaTopnio, conpoBOKAaeTCH nacnopTOM, b 
kotopom AaHa xapaKTepHCTHKa paAHoaKTHBHoro npenapaTa. B 
KaqecTBe npHMepa b TafijiHue 1 npHBeACH o6pa3eu nacnopTa Ha 
npenapaT c|>oc(J>opa-32. FIpeAnoAOJKHM, mto aah BbinoAHeunn pa- 
6oTbi HaM npeACTOHT Hcnojib30BaTb 3 tot npenapaT. FlycTb Aa h- 
nan paOoTa BbinoAHHeTcn b tot ace Aenb, KOTopbin yna3aH b 
nacnopTe h, CAeAOBaTeAbHo, nonpa'BKy Ha paAHOaKTHBHbift pac- 
naA H 30 Toria BBOAHTb He HyjKHO. Ecah >Ke AaTa, Ha KOTopyio 
npOH3BeAeH pacneT aKTHBHOCTH noCTaBIAHKOM OTJIHHHfl OT ASTbl 
pa6oTbi, to Heo6xoAHMo BbiHHCAHTb aKTHBHOCTb npenapaTa Ha 
Aary pafioTbi, bbcah nonpaBKy Ha paAHoaKTHBHbiH pacnaA. 
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n ... T a 6 ji im a 1 

IlacnopT JVs 1001 

Ha coeaHHeHHe (npenapai): 0 aH 03 aMemeHHbifl d)oc*aT aaaiia c 

"soronoM 4 ,occfop. 32 , ciaiuapTHaa DacoaKa 
(HOMHHa^) : 10 MHJIJIHKIOpH. 

Bee hah o6teM: r, 2 ma, koahmcctbo (})acoBOK : 1 hit. 

nTVnTuT n OCTb n ° H0MHHa ‘ !l y : 10 MHAAHKIOpH. 
my lAiy 150—57 KBaAHijiHKaiiHH «m», coot 1 
NsM* napTHH 700/20 ot 5/1 1958 


XapaKTepHCTHx a npenapaia hjih coejiiiHeHHH 
HaHMeHOBanne v 

noKa3aie;ieH yctaHQBJieHo aHajiH30M 


npiiMCHaHiir 


1 

BnemHHH bha 

rip03paHHbIH 6eCUBeTHblft ; 

BO^HblH paCTBOp ' ^KTlIBHOCTb 

2 

yjieJIbHafl aKTHBHOCTb na 
10/1 — 58 B MHJIJIHKIOpjI 
Ha r hjih mji 

— Jana na 12 Mac. 

5 mhjijihkkdph/mji an n 

3 

ConepjKaHiie ocHOBHoro 
BemecTBa— (J)oc(J)opa 

j 5 Mr/MJi 

4 I 

! 

Zlpyrne noxasaTejiH 

pH 5 ~ " 

He CO^epJKHT aHHOHOB: 

NO/, NO/, PO/", PCV" 

I 


IlpenapaT 3atj)acoBaH b CTeKAHHHyio aMnvav h noMemeH a 
KOHTeHHep rana AK. ' ' 

•Ns KOHTeHHep a X-2001. 

KonTefiHep on,?ioM6Hpo'BaH n,ioM6ofi c otthckom P/20. 

IlacnopT cocTaejieH (noAnHCb) 

5/1 1958 np0BepeH0 (noflnHCb) 


0603HaHHM paAHOaKTHBHblfi paCTBOp, COaepHtamHHCH B aM- 
nyjie. pacTBopoM A. OOhhho noc.ie nonyneHHH paAHoaicTHBHoro 
npenapaia coAep>KHMoe aMnyjibi nepeBOAHi b MepHyio koa6oh- 
Ky. llepeHoc paAHoaKTHBHoro npenapaia H3 aMnyjihi b HOByio 
Tapy aoaikch ObiTb tabinoAHeH TmaieAbHo h 6e3 noiepb. PlycTb 
paAHoaKTHBHbift pacTBop A H3 aMnyjibi nepeHeceH b MepHyio 
KOwiooMKy Ha 25 mji h AOBeAeH boaoh ao mctkh. 06man aKTHB- 
HocTb cpoc(j)opa-32 b hoboh Tape ociaeTcn npeiKHeft, ho 
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yAMbH8Ji aKTHBHocTb pacTBopa h KOHueHipauHfl 4>oc(J)opa b neM 

06o3HaMHM paAHoaKTHBHufi pacTBop, noJiyueHHbifi nocjie 
npoBeAeHHoro pa36aBJieHHH, pacTBopoM B. , . 

P PaccmuaeM yaeJibHyio aKTHBHocTb h KOHueHTp aurno $oc<t>o- 
na b 3T0M pacTBope. 06maa aKTHB'HOCTb npenapaia 4>ocq>opa-42 
corjiacHO** nacnopTy paBHa 10 mK h™ 10000 mkK TaK kbk 
d)oc<bop-32 HaxoAHTca Tenepb b pacTBope 06 WMOM 25 MA tc 
^ eJibHan aKTHBHocTb pacTBopa 6yAeT paaHa 10000/25 
400 mkK/mji. 06mee coaep^aHHe $octj)opa b pacTBope B co 
rjiacHO nacnopTHUM flaHHUM, aojijkho ObiTb paB«o 
5 M r P*/mji X 2 mji = 10 mf P*. noaroMy KOHumpauH. (foe- 
tjiopa b pacTBope B 6yaeT pasna 10 Mr P : 25 mji—- °’ 4 ft M,r ‘ J „ 

HtSK, B Ka^eCTBe HCXOAHOTO pacTBopa, KOXOphlH AOJIJKeH 
6HTb Hc’noJib30BaH ajih BwnoJiHeHHH pagoru, Mbi HMeeM pac- 
TBop B, HMeioiuHi) yacAbHyra aKTHBHocTb 400 mkK/mji h kohuch- 
Tpaumo 4>oc<jiopa 0,4 Mr P*/mji. 

IlpedeapuTeAbHbie pacnerbi 

Tan nan h a m h Y >kho npHroTOBHTb 50 m.x pacTBopa KH*P*0< 
c KOHueHTpauHefi MeieHoro 4)OC$opa 10 Mr . P ‘ /mji > ™ ® “ e P®°? 
KoaOoMKC Ha 50 mji fiyAOT: 10 Mr P"/mjiX50 mji — 500 Mr P 
1 1 to6h noayHHTb MeMeHbift (})oc$op c 3aaaHHoft y,n,eJibHOH aKTHB- 
HOCTblO 1 MKK/Mr P*, B 3T Y >Ke KOJl60HK Y , OHeBHAHO HyJKHO 

BHecTH 500 Mr P*X1 mkK/mf P* = 500 mkK (J)occ})opa-32. 

HcxoAHbifi paAHoaKTHBHbift pacTBop B HMeeT ywyio 
3KTHBHOCTb 400 MkK/MJI H KOHU€HT P aU,HK) 

no3TOMY Tpe6yeMaH aKXHBiiocxb (j30C(})0pa-32 500 mkK oyzieT 
co^epHcaTbCH b 500 mkK:400 mkK/mji = 1,25 mji pacxBOpa 
Ecjih b KOJidoHKy Ha 50 mji Mbi BHeceM 1,25 mji paAHoaKTHBHoro 
d a cTBop a TO BMecTe c stoh nopuneH pacTBopa Mbi BHeceM 
0 4 Mr P*/mji X 1>25 mji = 0,5 Mr P*. 3 to KOJinuecTBo <M>opa, 

BHOCHMOro BMeCTe C p a All o a KT H'i 3 H bl M pacTBopoM, OMeHb MaJIO, H 
HM mojkho npeHeOpeHb. Toraa ajih nojiyneHHH paersop 3 c saaan- 

HOH yaeJIbHOH aKTHBHOCTblO 1 MKK/Mr P* B KOJieoHKy «a 50 xw 

nyio BHecTH 5 00 Mr 4>oc 4> opa-H >c "^^3™ 
KOJiHHecTBo d>oc(jK>pa 6yAeT coAepwaTbca b 136,09 -O b/ciU.y/D- 
2?2129 r com KH2PO4 (moji. B ec- 136,09, ar. aec 4>°c4>opa - 
30 975) * 

’ HxaK ecJiH b koji 6 ohkv Ha 50 mji mu BHeceM 1,25 mji pa^Ho- 
aKTHBHoro pacTBopa E; 2,2129 r cojih KH 2PO4 h Bee 
coaepWHMoe paaSaBHM boaoh, AOfleAH 06-beM pacTBopa A 

10 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



npHrOTOBJieHHe paflHOaKTHBHblX pacreopOB KH 2 P*0 4 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


co 5 + 

j? H 

rt o x 
a ^ 

“ € 
=! 

•o^-I 


3 3 ° 
§ 


a» ci s 

Ef <D 3C 

VO 5 2 


K O J3 o g* 

£ s £ § o s 
«=J h ej g •©■<. 
o !C O 3! Oy 

^ co x S o*n 


« o 

CO X x 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



I II I II 1 . 1 J 

Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


MeTKH TO MU IIO.TyHHM paCTBOp Tpe6yeMOH yACAbHOH 3KTHBH0CTH 
h ‘KOu'u,eHTpau,HH MeMeHoro cfioccjiopa. 06o3HauHM npHroTOBAeii- 
Hbift pacTBop 6vkboh B. AJifl HarjiHflHOCTH b Ta6jiHue 2 naua 
xapaKTepncTHKa pacTBOpOB A, B, h B. 

OnpedejieHue yde.nnou uktubkoctu Menenoeo (poccpopa 

CH6THUKOM HClCTUp 

npH npoBefleHHH 3i<cnepiiMeHTOB c npHMeHeHiieM Merojia Me- 
ijeHblX 3T0M0B, KaK npa'BHAO, HSMepeHHH aKTHBHOCTH IipOH3BOfl5IT 
B yeJIOBHbIX eAMHHUaX, npHHHTblX npH BbldpaHHOM MeTOfle H3- 
MepeHHH aKTHBHOCTH, HanpHMep, B HMn/MHH npH H3MepeHHHX 
cneTHHKOM HacTHix. 3H3HHe >Ke aKTHBHOCTH MeneHoro 3AeMeiiTa 
B aScOJIIOTHblX CflHHHUaX KIOpH Heo6xO.ZI.HMo B.J1H TOTO, HT06bl 
paccHHTaTb nyjKHbie pa36aBJieHHH hcxoahoto paAHoaKTHBHoro 
npenapaia, a b 6HOAorHnecKHX aKcnepHMeHTax 3Hajb ypoBeHb 
aKTHBHOCTH MCHeHOro 3AeMeHT3, BBOAHMOTO B >KH'B0H opraHH3M 
C TOHKH 3peHHH paflHaHKOHHOH A03KpOBKH, H JIJIH APyHIX UeJieH. 

Tenepb aah npHTOTOBxeHHoro pacTBopa B onpexeAHM yAeAb- 
Hyio aKTHBHOCTb MeHeHOTO C})OC<})Opa B HMn/MHH • MrP*. 

Hjifl 3 toto cuanajia onpeAeAHM yACAbiiyio aKTHBHOCTb pac- 
TBOpa B b HMn/MHH • MJi„ HanpHMep, cjieAyiomHM cnoco6oM. 

H 3 pacTBopa B HyJKHo B 33 Tb npo 6 y o 6 -beMOM 0,2 ma, «a- 
HecTH ee Ha aho aAioMHHHeBoii nauienKH h BbicyuiHTb te TepMO- 
CTaTe hah noA h h (J) p a k p a CHoft AaMnofi. AKTHBHOCTb noAyneHHoro 
npenapaTa H 3 MepaeTCH chcthhkom b 3apaHee Bbi 6 paHHbix ctbh- 
AapTHblX yCAOBHHX. PeKOMeHAyeTCH yCTaH3BAHBaTb T3KHe CT3H- 
AapTHbie ycAOBHH H 3 MepeHHH h a cneTHHKe, npn KOTopbix, c oa* 
Hoft CTOpOHbl, HCn0Ab30BaAaCb 6 bl no B03MOJKHOCTH MaKCHMaAb- 
Haa 3 (}) 4 )eKTHBHOCTb cneTa h, c Apyroii cTopoHbi, CKopocTb cneTa 
He npeBbiuiaAa 6 bi 3000 HMn/MHH, thk khk npn stom mo>kho npe- 
He 6 peMb npocneTaMH cueTHHKa. OAHano npH H 3 MepeHHH aKTHB- 
HOCTH npenapaTa b ycAOEiiax vicnoAbsoBaHHa bhcokoh 
3 {b(beKTHBHOCTII CMeTa MOJKGT OKa3aTbCSI, H T 0 CKOpOCTb CHCTa 
SyAeT npeBbiuiaTb 3000 HMn/MHH. B thkom c.iynae Heo 6 xoAHMO 
npoH 3 BecTH cooTBeTCTByiomee pa3oaBAeHHe HccAeAyeMoro pac- 
TBopa c TeM, HTo 6 bi npo 6 a 0,2 ma paAiioaKTHBiioro pacTBopa npn 
usMCpeHHH ee 3 kthbhocth ,n,aBajici cKopocTL cneia He oo^iec 
3000 HMn/MHH. 3Haa yAeAbHyio aKTHBHOCTb HccAeAyeMoro pac- 
TBopa B MkK/MA H 3 (})(|)eKTHBHOCTb CHGTa npH ASHHblX craHAapT- 
hhx ycAOBHjix H 3 MepeHHH aKTHBHOCTH npenapaTOB, mojkho npeA 
BapHTCAbHO paccuHTaTb TpeOyeMvio cTeneHb pa 36 aBAeHHa. 

riyCTb HSMepeHHH aKTHBHOCTH npOH3BOAHTCH C nOMOOIblO 

12 
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^'”“ Ka T- 25 - 5 $Jl h 9 (J)(J)eKTHBHocTb cqexa np« BbigpaHHbix 
c ranjtapTHbix ycjioBHnx paBiia 0 , 07 . 

r, QD ^fo C4HTaeM ’ KaKafl A0 ‘ 1>KHa ’ 6blTb yAtvibiian aKTHBHOCTb paa- 
eaweHHoro pacrBopa. mxo 6 m npo 6 a 0,2 mji axoro pacxBopa *1 

Clie7a ’ Han P HMe P. 2000 HMn/MHH. HCKOM 3 H yjrejib- 

hwm Pastas, xeHHoro pacxropa, asaxoro w H3Mepe- 

Aon>KHa Ohixb paBHa 2000 / 0,07 • 2,22 • 1 0 « • 0 2 = 
0 , 0 b 4 mkKAmji. 

n aKTHBHHCTb HCX °AHoro pacxBopa B pa B Ha 
400 mkK/mji. nosxoMy cxeneHb paaOaBjieHHH pacxBopa jm* no- 

9 nnn HHH npenapaxa, naiomero cKopocxb cqexa okojio 

"M 6MTb PaB " a 400 

r P J™v e n Pa f aMe ™ e mo>kho ocymecxBHXb pnflOM nocjieaosa- 
xejibHbix paagaBjieHiiii. HanpHMep, Bsnxb 0,1 mji ncxoflHoro pac- 
iBopa b h nepeiHecxH b Mepnyio <Ko.x 6 oqKy na 25 mji. nojivqHxcst 
pa 3 CaBjieHiie b 250 pa 3 . Ecjih H 3 pacxBopa axofi koji 6 omkh B 3 HXb 

m.i n paaoaBHXb chobb b 25 mji, xo mm no.xyqnM Heo 5 xojiHMoe 
pa 3 6 aB.xeHHe 250 X 25 = 6250 pas. ^oo.xoxkmoc 

IlojiyqKB xaKoii pa36aBJieHHbiii pa/iHoaKXHBHbifi pacxBOD 
Hy>KH 0 3 axe M bshxb hs Hero npo 6 y 0,2 mji h HSMepnxb ee 3 KXHB- 

HO'CTb. 

H 3 MepeHHe anxiiBHocxii sxoh npo 6 bi, c oahoh cxopoHbi, ,a,acx 
H 3 M B 03 MO>KHOCTb paCCHHXaXb yUejIbHyiO aKXHBHOCTb HCXOAHOrO 
pacxBopa B b HMn/MHH • mji h, c npyroS cxopoHU, oho 6 ynex hb- 
AHTbCfl KOHTpOJieM npaBHJIbHOCTH nacnOpTHbIX A^HHblX. 

A caMOM Aejie, npn 3a/;aHHOH 3(fx|)eKTHBH0CTH cneTa paBHofi 
0 , 07 , aKTHBHOCTb HpoSbl 0,2 MJI paeTBOpa B, K3K 3T0 CJieAVeT H3 
BbimenpHBeAeHHoro patera, aojuk Ha ObiTb paBHa b npe^ejiax 
ouihook H 3 MepeHHH 2000 HMn/MHH. Ecjih npH HSMepeHHH nojiy- 
HHTCH aKTHBHOCTb, CHJIbHO OTJIHHaiOmflCH OT 3T0H BeJIHHHHbl, TO 

3 To oyAeT cjiyjKHTb yKa 3 aHHeM Ha ouinSonHocTb nacnooTHbix 
AaHHbIX. F 

riycTb pe 3 y^bTaTbi H 3 MepenHH noKasajm npafenjibHocTb na- 
cnopTHbix AaHHbix, H aKTHBHOCTb npo 6 bi 0,2 MJI pasSaBJieHHoro 
pacTBopa AencTBHTejibHo oKasajiacb paBnoft 2000 HMn/MHH 

2°00S a B 6yaeT 

yexaHO'BHM AJIH 3a^aHHo8 3(j)(J)eKXHBH0CXH cqexa cooxsex- 
CXBHe Me>KIiy eHHHHHaMH MkK H yCJIOBHbIMH eflHHHIiaMH 
HMn/MHH. H-MeeM: 1 mkK= 6,25 • 107400 = 156 250 HMn/MHH. 
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BepHeMca k xapaKTepHCTHKe npuroTOBJieHHoro P a cyBopa B 
c aaSaHHOH aimaHOCtbio ««eHoro 

VaejibHaa aKTHBHOCTb MeneHoro 4>octJ)opa b btom p 
pe paBHa 1 mkK/mtP* h yaejibHaa aKTHBHOCTb pacraopa 

10 nepexoflH K H 3 MepeHHHM aKTHBHOCTH MeueHoro B 

hmh/mhh, nwiyiHM BcynwHHy yaeJibHoft 3 kth!bhocth weneHoro 
cboccbopa aah npHroTOBJieHHoro pacTBopa B, P aB ^ 
156250 HMn/MHH-MrP*, h yaeabnyio aKTHBHOCTb pacTBopa, pa B - 

HVJO 10X 156 250 = 1 562 500 hmh/mhh • ma. 

BeaHHHHa yaeabHofi aKTHBHOCTH MefleH0r0 f ® 

hmh/mhh • mtX* HBJiHeTCH b Meroae MCHCHbix stomob Ba* 
coBepmeHHO H eo6xoAHMOH bwihuhhoh aah toto, BToOw npH 
oa6oTKe 3KCnepHMeHTaJibHHX aaHHbix mohcho 6hao ocywecT 
KST oSpaTHbift nepexo A or hmh/mhh k mt MeneHoro Me-ema. 

3 aecb paccMaTpu'BaacH cjiyaaft, norAa hcxoahhh n P BBa P a ^ 
paAHoaKTHBHoro HaoTona hmca nacnopTHbie TaKHX 
noaKTHKe MoryT 6 biTb cAynaH, KOTAa npenapaT 
naHHbix B TaKHX caynaHX HyjKHo onpeAeAHTb aKTHBHOCTb np - 
Z a T a X ; Hoabayacb ^ictoaom a 6 coAK>THH> ^-epeHHH 
hocth (cm. npaKTHKyM no paAKOMerpm). He00x °® I, ‘ o 

TaK/Ke nDOBCCTH KOAHHeCTBeHHblH XHMHHeCKHH 3H3AH3 n P ena P 

,a wh onpeAeaemm b »e» KOHUCHrpaum aa»Horo aaMHBecKoro 

"T *a a HHoT T paioTe BCKpme a paarpyaaa .PJJ 

aKTHBHbiM npenapaTOM npOHSBOAHTbCH He 6yAeT. OAH3KO oyAeT 
H na opi a npenapax 4,oc<t>opa-32 (hah ApyroH hsotoh) h 
fZer Sm b kbkom oLewe boah pacTBopeH axor npena- 
pa? nepcA BbinoAneHHeM paOoTu Hy*Ho noAroTOBHTb pafoqee 
MeCTO 3 a P paAHOXHMHMCCKHM CTOAOM (CM. npaKTHKVM HO TeXHHKe 


3amHTbl) . 


OSopyAOBaHHe h peaKTHBW 


1 riDOTH'BeHb noKpbiTbiH (JwAbTpoBaAbHOH 6yMaroii; aauujr- 

xpaHHTeAbHbix KopoSxax. 

3. MnapoAHneTKa Ha 0,2 ma co uinpmu’M. 

5, AaioMHHHeBbie namem-cH aah b bi n ap h b a h h h npo6 paAHO 

aKTHBHbIX paCTBOpOB. 
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6. MauiKa PleTpH Ana nepeHocKH paAHoaKTHBHbix npe- 

IlapalOB. r 

7. HH(J)paKpacHay) aaivina. 

8. rToaaoJKKa n3 iuieKCHrjiaca. 

9. CweTHan ycTaHOBKa B-2. 

10 HpenapaT 4>oc<})opa-32 h,th Apyroro H 3 oxona c nacnop- 
tom (no.iyMHTb y npenoAaBare.-ia h.ih .la-SopaHTa) 

11. PeaKTHB : co,ib KH 2 P0 4 . 

BbincjiHeHHe paSoTw 

I. lioaroTOBHTb aria 3anncH pe3yjibiaro3 pagoibi Taonnuv 3. 
nojiyqHTb ot npenoaaBaTejiH 3aaaHHe Ha npHroTOBjieiiHe 
pacTBopa c 3aaaHHofl yne.TbHoft aKTHBHocTbio h kohughtd annefr 
Me'ieHoro sjieMeHTa. H 

3 . noayvHTb ot npenoaaBaTeaH (hjih naOopaHTa.i MepHvio 
KoaooHKy c pa36aBaeHHbiM pacTBopoM Hyacnoro paanoaKTHB- 
noro npenapaTa (pacTBop B) h nacnopT Ha stot npenapar. 

4. O3HaK0MbTecb c nacnopTOM paanoaKTHBHoro npenapara 
(pacTBop A), BbiMHCjinre yAejJbiiyjo aKTHBHOCTb pacTBopa B na 
flCHb paooTbi H KOHueHTpauHK) MeneHoro sneMenTa b neM. 

5_ PaccvHTaTb, nanoe HyxcHo CAenaTb pa3oaBJieHHe pacTBo- 
onnn ’ MT ? DfaI aK ™ B H 0 CTb npoobi 0,2 mji cocTaBHJia npaMepHo 
ZUUU HMn/MHH B H30paHHbIX CTaHAapTHbIX ycnOBHHX H3MepeHHH. 

1 IpHrOTOBHTb pacTBop B COOTBeTCTBHH C paCCHHTaHHblM pa36aB- 
jieHHeM pacTBopa B. 

6. Totobht naTb OAHHahOBbix npenapaTOB Ana H3Mepenna 
3KTHBHOCTH paCTBOpa. JXjIM 3T0TO MHKpOIIHneTKOH H3HOCHT B 
ajiioMHHHeBbie qameHKH npodw no 0,2 ma pacTBopa. n P o6bi Bbi- 
cyuiHBaioT noA HHcjjpaKpacHofi jiaMnon, h H3MepaioT aKTHBHOCTb 
nonyneHHbix npenapaTOB. BbmncnHiOT cpeAHee apHcJmeTHaecKoe 
OT H3MepeHHH a.KTHBHocTH oT^ejibHbix npenapaTOB, cpe^Hioio 
KBa^paTHHHyio oinnOKy pe 3 ynbTaTa h cpejiHioio OTHocHTenbHyio 
KBaflpaTHHHyio omnOKy pe3ynbTaTa. 

Co "° n c ™ JIM nojiyueHHHH peay.ibiaT HSMepeHnn c oxiHAae- 
MbiM (2000 HMn/MHH), npoteepHTb npaBHflbHocTb nacnopTHbix 
AaHHux- 

7. PaccHHTaTb, Kanon o6i>eM pacTBopa B HyjKHo B 3 HTb ana 
nonyneHHa pacTBopa B c 3aj,aHHoft yAenbEoii aKTHBHocTbio h Ka- 
KOBO KonnaecTBo (mt) aneMeHTa X 6yAeT b stom oO-beMe. PaccnH- 
iaTb TaiOKe KonnaecTBo HocHTenH, Koxopoe TpeOyeTca mji a npn- 

roTOBJieHHa pacTBopa c 3a/iaHHOH KOHueHTpaunen MeneHoro 
y.aeMeHTa. 
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8. Hcnojibaysi P e3yjibTaT H3MepeHHH 3 kthbhocth, BbipaaHTb 
viieJibiivio aKTHBHOCTb Meuenoro 3.aeMeHTa b pacTBope 
■ B hmii/mhh • mb • X*, a yje/ibnyro aKTHBHOCTb pacTBopa B 

I! HMn/MHH • MJI. 

9 npHroTOBHTb 5 npo6 pacTBopa B (KOHTpojibHoe H3Mepe- 
HHe) • H3'MepHTb hx aKTHBHOCTb; BbiHHCJiHTb cpeuiHee apHtpMeTHne- 
cKoe'oT H3MepeHHH aKTHBHOCTH oTAejibHbix npenapaTOB, cpea- 
HK)K) KBaapaTHHHyio OHiHdKy peayjibTaTa h cpejunoio OTHOCHTenb- 

nyio KBaapaTHHHyio omnSKy pe3yjibTaTa. 

10. Pe 3 yjibTaTbi Bcex pacueTOB h H3MepeHHft 3 anucaTb b 
T afiJiHuy 3, KOTopyio pa kit Ha npoBepuy npenoflaoaTejno. 

11. yfiopKy pa6ouero MecTa npoH3Boa,HT corjiacHo npaBHJi, 

paccMOTpeHHbiM b npaKTHKyMe no TexHHKe 3aiuHTH (BHnycK IV). 

T a 6 ji h u a 3 

Oopiwa 3anHCH pe3yabTaTOB pa6oTW 
3afl.aHHe 

npHTOTOBHTb paCTBOp C yHe.3bHOft aKTHBHO'CTblO^ MeH&HOTO 

3 aeMeHTa X* . . . .mkK/mtX* h KOHueHTpauneH 3 JieMeHTa 

mtX*/mji b oS’beMe Xn-MHnecKoe 

coeaHHeHHe, coflepucamee MeHeHHHH bjicmcht X 

riacnopTHbie daunbie Oar pacreopa A 


HaHMCHOBaHHe H30Tona-HHHHKaTopa: 

06 -beM pacTBopa b aMnyjie: . • • • • M ' 1 

06 m,aa aKTHBHOCTb pacTBopa: 

Yae.TbHaa aKTHBHOCTb pacTBopa: mK/m.h 

JHaTa H3MepeH«H aiKTHBHOCTH npenapaTa: * 
KoHueHTpauHH xHMimecKoro 3.TeMeHTa X b pacTBope: . 

XapaKrepucTUKa pacreopa B 


mt/m.t 


JXara 

PacTBop A pasOaBJieH b . m:i 

Ya.e.TbHaH aKTHBHOCTb pacTBopa B na A«ib pa 6 oTbi: . . . m.kK/mji 
K oHH.eHTpau.HH xHMHHecKoro 3 -ieMeHTa X b pacTBope B. . . mt/mji 

H 3 Mepenue aKruenocru pacreopoe B u B 

JXara H 3 MepeHHH: 

T«n ycTaHOBKH: Ns vcraHOBKH 
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Tun cncTmiKai . jsjo cncTnuKa' 

34 )(|)ei< T HBHocTb cneia: 

CiencHb pa 3 -oaB,JieHHH pacTBopa B npn H 3 M 6 peHHn ero bkthb- 
hocth: ......... 

V m=" b; Vp— . . . . . B ; *= 

<Pqh cwemtiKa N c j,— hm-it/mhh. 


I a : noKasa-- qHCJI ° 
| 3 « . hh» 3 a P er "- 

a r | 5 x i cieTMHKa CTp ' IIM ' 

^ a. /> , 5 , ' ' n — n h _L ft 


c cuijavo 5 -f. <u -r- 

<u hL: o j a: 
o. ra jX a I o. <u S 


w i i i— i- ^ 

n eJO c: cq CQ 3? . 


CKOpOCTb 

cqeia 

1 N==n/t 
HMn/MHM 

\ 

! £ 1 
i O ^ X 

1 3 || | 

P o 2 - i 

< C 4 5 

t 




PacqeT 

omn6oK* 


PeayjibTaTbi H3MepeHHH: 

Nnp/yiH pacTBopa B= ± 

Nnp^Jin pacTBopaB ~ + 

Cpe^Hnn oTHocHTejibHa h KBajxpaTHnHa h oiimfiKa pe3y.ibiaTa 
jijih pacTBopa B6a p — . . . . o/ 0 
;uh pacTBopa Bo Cp = . . ^ , o/ 0 

HaAbHeuuiue pacnerbi 

YAejibHan aKTHBHOCTb pacTBopa B . hmfi/mhh ■ mjt. 

riepeXOA OT H3MepeH ! Hn aiKTHBHOCTH B MkK' K H3Me ( peHHKD B 

HM n/ MH II; 1 MkK H30T0na X 7 = 

ViZie^bHaH aKTHBHOCTb 3aAaH*Horo pacTBopa B: . . . . mkK/mt. 
no./iyqeHim 3aA3H«oro pacTBopa B B3HTb H 3 pacTBopa B 

IlopUHK): MJI. 

AKTHBHOCTb 3 TO II nopUHH: MkK. 

Teopnio pacqeTa oiuhuok HSMepennii h oComaMeHiia b Tcopint oiimfioK 

CM B lipa KTMKYMP l!0 pa. ’I UOMCYpMJl (BhTriVCK I). 
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CoAepjKaHHe sJieMema X b 3Toft nopunn: mtX, 

Tpe6yeMoe KOJiHMecTBo sJieMeHTa-HOCHTeJia aah np'HroTOBJie- 

hhh 3 aAa»HHoro pacTBopa B: mtX. 

TpeSyeMoe koa'HHOctbo XHMHnecKoro coeAHHeHna, b cociaB 

KOTOpOrO A0JDK6H BXOAHTb X*: Mr. 

YAeAbHaa aKTHBHocTb MeaeHoro ajieMeHTa b pacTBo ( pe B: 

hm n/ M HIH * Mr X*. 

YAeAbHaa axTHEHOCTb 3aAa : HHoro pacTBopa B: 

H Mn/MHH • M JI. ' 
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PABOTA No 2 

OriPEflEJIEHHE PAflHOXHMHHECKOH HHCTOTbl 
PAflHOAKTHBHbIX ITPEFIAPATOB 

B b e a e h h e 

nnena'S^ P T™' 3 * Ba BH ^a ‘iHcronw pa.THoa kthbhij x 
WHCTOT a M,,l,0CKaH H P 3 oxhm im oo k a fl 

Xa P aKTe P HCTHKH XHMHMeCKOH HHCTOTbl paAHOaKTHBHbIX 
H30T0I10B HCnOJIb3yiOTCH o6men P HH OT b.e KpHTepHH HHCTOTH xh- 

.“SSJUSSS!- n “ TO “ 1 ' OCTaTOB "““ «“ »°™ paaHO- 
Pa^HOaKTHBHblH H 3 O T O n H B A fl e T C H n a a H O 
XHMHMeCKH VHCTbIM, e C JI H OH He CO/lOpjKHT r^DH 
Mecen iipyrnx p a a h o a k t h b h b. x naoronoB. 

HenoTopbix cnyqanx b 3KonepnMeHTajibnoH paSore \iorvr 
ncno.ib30B3TbCH pa^HoaKTHBHbie npenapa™, cocToamne H3 c.\ie- 
P l f_ AHoaKTH ' BH “ x H30TonoB aaHHoro XHMHMecKoro sjieMeHTa 
H H3 CMeC[1 PaAHoaKTHBHbix HSOMepoB. TaKHe npenaparb! Tv 
AyT HBJiaTbca paAHoxHMHHecKH MHCTbiMH, ecjiH OHH He coAepwar 
MeHToT" Pa/lHOaKTHBHbIX "SOTOIIOB ApyrHX XHMHHeCKHX 9Jie- 

nepeHHCAHM KpaTKO OCHIO'BHbie HCTOHHHKH 3aroa3HeHHii 
paAHoaKTHBHbix npenapaTOB. sarpasHeHHH 

OAHHM H3 OCHOBHblX HCTOHHHKOB XHMHHeCKOfi H paflHOXHMH- 

wecKOH 3arpa3HeHHocTH 'paflHOaKTHBHHx npenapaTOB HBAaeTca 
HeAocraroHHaH xHMHwecKaa HHcroia ucxoahux MarepnaAOB boa 

aKTopax. npH oSAyveHHH t 3 khx HeAOCTaron'Ho xhmhupckh 
nncTbix MaiepnaAOB, KpoMe ochobhoto H 30 Tona, Mory T nojiynHTb- 
ca Apyrne paAHoaKTHBHbie H 30 Tonbi, OTAejieHHe kotodhx ot 
ochobhoto H 30 Tona dbiBaer HHorAa He/ierKHM acjiom OTcioaa n 
B 03 HHKaer xeKOTopaa BepoflTHOcTb aarpaaaeH,,, pa” »oa™„o 

° CHOTHOr ° H30T0na apyr " M “ 
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B 3T0H CBH3H Iiy>KHO nOAHepKHyTb, HTO Tpe60BaHHH K XHMH- 
HeCKOM MHCTOT6 o6AyH3eMblX MaTepHaJlO^B AOAJKHbl 6blTb MCKJ1K) 
HHTeAbHO BbICOKHMH. OflHaKO, K3KHM 6bl HHCTbIM HH 6bljl nOA' 
BepraiomHHCH oSAyneHHio MaTepnaji, nan npaBH.no, b npouecce 
HAepHoro ofijiyHeHHfl noAynaeTCfl He oahh paAnoaKTHBHbiH H30- 
TOn a HeCKOAbKO paAHOaKTHBHHX H30TOnOB. ZteJIO B TOM, HTO B 
Kan’ecTBe MarepnaAOB aah odJiyneHHH nacTo 6epyr He hhctuc 
xHMunecKHe 3AeMeHTbi> a HX coeAHHeHHfl. CjieAOBaTeAbHo, b npo- 
ueece oGJiyneiiHii ivioryT nojiynaTbCH paAHoaxTHBHbie naoTonbi 3a 
cneT HAepHbix peanuuft co eceMH H30TonaMH, np ncyTCTBy iouih m h 
B AaHHOM XHMHHeCKOM COeAHHeHHH. C ApyrOH CTOpOHbl, Aa>xe 
np H o6.TyMeHH 11 HHCToro xuMHHecxoro 3JieMeHTa Ibo3mo>kho 00- 
pa30BaHHC pa3.1HHHbIX p a AH O 3IKT H B H bl X H30T0H0B KaX AaHHOTO 
3.ii‘MeHTa, rax h Apyrux 3JieMeHTOB. 

TaKHM o6pa30M, xai< hah HHane Bosmixaer cJio>KHan 3aAana 
pa3ACAeHHH H30TOnoB, BbiAeJieHHe H3 o6AyMeHHbix MaTepnaAOB 
Hy>KHbIX paAHOaKTHBHHX H30TOnOB H OHHCTK3 HX OT p3AHO- 
aKTHBHbix npHMeceft. 

Pa3AeAeHne h ohhctk 3 paA'HoaxTHBHbix H30TonoB, xax npaBH- 
ao, BCAeTCfl xHMHnecKHMH MeTOAaMH. Oah3ko He BcerAa yAaerca 

IlOAyHHTb paAHOXHMHHeCKH HHCTbie p a AHOa KTH'BH bl e H30TOnbI. 

Kopone roBopsi, BcerAa HMeeT-cH HexoTopaa BepoHTHOCTb 
npHcyTCTBHH b paAHoaKTHBHOM npenapaie paAHoaKTHBHbix npn- 
Meceii. B HexoTopbix cAynaax ohh HacTOAbKo MaAbi, hto hmh 
mo*ho npeHeSpenb. Ho b HexoTopbix pa6oTax TpeSoBaHHH k pa- 

AHOXHMHHeCKOH HHCTOTe MOryT 6bITb OHeHb BbICOKHMH. 

HaKOHen, cAeAyeT yxasaTb eme Ha oahh cBoeo6pa3HbiH 
HCTOHHHK XHMHHeCKOH H paAHOXHMHHeCKOH 33rpH3HeHHOCTI! 
paAHoaKTHBHbix npenapaTOB. 

H3BeCTHO, HTO HACpHblC H3AyHeHHH o6AaAaiOT XHMHHeCKHM 
AeiicTBHGM. ripoxoAH nepe3 BemeefBO, ohh cnoco6Hbi Bbi3biBaTb 
pa3H ! oo6pa3Hbie xHMHHecKHe npeBpameHHH. CBOKenpnroTOBAeH- 
Hbii'i II nocTaBACHHbiH Ha xpaHeHHe paAHoaKTHBHbift npenapaT 
«caMoo6AyqaeTCH» HAepHbiM H3AyneHHeM, ^ ncnycxaeMbiM npn 
pacnaAe paAHoaKTHBHoro H30Tona. Boa AeficTBHeM 3Toro H3Ay- 
HeHHH b npenapaTe MoryT nponcxoAHTb Taxne XHMHHecKHe npe- 
BpameHHH, b pesyAbTaTe KOTopbix oSpasyioTCH HOBbie XHMHHe- 
cKHe 'COCAHHeHHH. BKAIOHaiOIUHe AaHHblH paAHOaKTHBHblH H30- 
Ton XHMHHecKoe coeAHHeHne paAHoaKTHBHoro H30Tona ct3ho- 
’iiHTCH, T3KHM o6pa30M, XHMHHeCKH 3arpH3HeHHbIM p33AHHHbIMH 
HU'BbIMH COeAHHeHHHMH p aAHOaKTHBHOTO H30T0na. TaKHe HBAe- 
HHH HaSAIOAaiOTCJI OCO6eHH0 HaCTO C MeneHblMH OpraHHHeCKHMH 
coeAHiieHHHMH- Tax, HanpiiMep, o6Hapy>KeHO, hto MenenbiH ce- 
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poii-35 mcthohhh npH /iJiHTejihHOM xpaHeHHH nocTeneHHo o6ora- 
maeTCH MHOwecTBOM pa3JiHVHbix Apyrnx coeaHHeHHH, coAepxta- 
niHx cepy-oo. 

Bee 3T0 TOBOpHT O TOM, HTO npOBepKa XHMHqeCKoft H paflHO- 
XHMHMeCKOH HHCTOTbl paAHOaKTHBHHX H30TOnOB — BaJKHaH Ha- 
wajibHaa ctsahh pa6oTbi npn npaimiqecKOM HcnojibaoBaHHH pa- 
AHOaKTHBHblX H30TOIIOB. F 

Mojkho ycjioBHo Bbi^eJiHTb ,a,Be rpynnbi MeTOAote onpe^ejie- 
HHfl paflHOXHMHieCKofi MHCTOTbl paAH03KTHBHbIX H30TOHOB' <b H - 

3HqecKHe h XHMHwecKHe. OxapaierepHsyeM KpaTKo Kaacayio hs 
3thx rpynn ® OTAejibwocTH. y 


4>H3HHeCKHe MeTOflbl 

B OCHOBC <j)H3H4PCKHX MeTOflOB OnpefleJieHHB paAHOXHMHM? 
CKOH 'IHCTOTbl paAHOaKTH BHblX H30TOIT0B JI6JKHT He33BHCHMOCTb 
CXFM J! KOHCT3HT paAHoaKTHBuoro pacnaAa ot BHeuiHHx yc.io- 
BHH. Ka>KAb!H paAHOaKTHBHblH H30TOn XapaKTepH3yeTCH onpe- 
4ejieHHbiM nepnoAOM nojiypacna.ua, cxeMoft paena^a n sHepraefi 
m.nyqeHHH. v 

K (J)H3HqecKHM MeTo^aM onpeAejieHHH paflHOXHMHqecKoft hh 
CTOT bl paflHOaKTHBHbIX H30TOIldB OTHOCHTCB : 

1) CneKTpajIbHblH aH3JIH3 p aAHOa KTH'B'H bIX H3JiyqeHH&, 

2 .) aHajiH3 KpHBOH paflHoaKTHBHoro pacna,n,a, 

3) ananm KpnBbix norjiomeHHfl paAHoaKTHBHHx H3jiyqcHHH 
(a6cop6uHOHHbift MeTOA). J 

ToqHblft aH3JTH3 paflHOXHMHqeCKOfi HHCTOTbl paflHOaKTHBMblX 
H30T0n0B, H^eHTHtj)HKauHH paflHoaKTHBHbix npHMecefl motvt 
O biTb npoBeaeHbi c noMombK) cneKTpa^bHoro aHajiH 3 a paimo- 
aKTHBHbix H3JiyqenHH, HcnycnaeMbix ncc^ieayeMbiM paflHoaimiB- 
iibiM npenapaxoM. Cio^a othochtch onpeAejieHHe cocTaBa n 
3HeprHH paAHOaKTHBHOrO HSJiyqeHHH. OAH3KO 3T0T MeTOn HP 
Rcer^a Moxer 6birb HcnojibsoBaH, ran ksk ajih ero npHMeneHHH 
HeooxoflHMa cJiojKHan (J)H3HqecKaH annapaTypa (aMnjiHTyAHbie 
a H ajiH3aTopH HAepHbix HSJiyqeHHH). Ha H 6ojiee qacr 0 b jia6opa- 
topnoH npaKTHKc HcnoAb3yioTCH MeTOAu anajiH3a kphboS panno- 
a KTHBHoro pacnajia h anajinaa KpHBbix norjiomemiH panno- 

Me? 0 A aHajiH3a KpiiBofl paAHoaKTHBHoro pacna^a ocHOBaH 
Ha TOM, HTO Ka>KAbIH paAHOaKTHBHblH H3OT0H (HJIH paflHOa.KTHB- 
j 1 bi h H 30Mep) OAHG3H3HHO xapaKrepHayeTca onpeAejieHHHM 3Ha 
qpHHOM nocTOHHHofi pacnaaa (X) hjih nepHoaa nojiypaonaaa 
' 1 : j • CorjiacHo 3 to My MeTOAy H3Mepj»oT aKTHBHocTb Hcc.neaye- 
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Moro npenapaia bo BpeweHH h crpoHT rpat})HK 3 aBHCHMOCTH 
«JIOrapH(J)M aKTHB'HOCTH — B p e M H » * . EcJIH paflHOaKTHBHblH H30T , 
coaep>KaLU,HHCB b HccjreflyeMOM npenapaTe aBJiaeTca paAHOx 
MeCKH HHCTblM, TO, K3K 3TO BbITeKaeT H3 SKCHOHeHUHaAbHOrO xa- 
paKTepa 3a«OHa pannoaKTHOHoro pacnaaa, ao.™fla noAyqHTCH 
AHHeftHafl saBHCHMOCTb JIOrap«(J)-Ma aKTHOHOCTH OT 'BpeMCHH pac- 
naaa. B stom cAynae rpa^HK 33 bhchmocth LgA=t(t) Aacr B03- 
M0*H0CTb npoH3©ecTn HneHTH(f)WKauHK) paA«oa,KTHBHoro H30T0na 
nvTeM onpeaeaeHHB no rpacJ)HKy nepnofla nojiypacnaaa !'/,•» 
npeaejiax tomhocth HSMepeHHii sKcnepHMeHTajibHoe 3HaaeHHe 
pHoaa nojiypacnaaa aoawho coBnacrb c Ta6AHHHbiM ero 3Haqe- 
HHeM Ecah me p a aho a kth b h bi h HSOTon Be hba botch paanoxHMH- 
qecKH MHCTblM, to rpa^HK p aflHoaKTHBHoro pacnaAa B noJiyaora- 
p,Hd)MHHeCKHX KOOp A'HH 3 T 3 X y*e He 6yAOT npeflCTaBJIBTb COOOH 

npHMyio JIHHHIO. r p a cj) h m ec k h ii aH3JiH3 noAyneHHOH kphboh Aacr 

B03M0*H0CTb OnpeAeAHTb COCTaB H KOAHMeCTBO paflHOaKTHBHOr 
3arpH3HeHHH. 

PacMOTpemibiii mctoa HMeeT, oAiiaKo, orpaviHMeHHB, 3aK.no 
qarouiHecH b tom, hto c ero noMombio mojkho npaKTHHecKH npo- 
H3BOflHTb ana.nm paanoaKTHBHbix H30TonoB AHiiib c nepHOflaMH 
noAypacnaAa npHMepHo ot acchtkob mhh>’t ao HecKOAbKHX cy- 
tok OneHb KopoTKOKHBymne h AOArojKHByuwe paAHoaKTHBHbie 
HSOTOPbi TBKHM MeTOAOM aHajiH3HpoB8Tb H eueAecoo6pa3HO. 
KpOMe TOTO, 3THM MeTOAOM npaKTHMeCKH HeBO3MO)KH0 HAeHTH- 
(pHUHPOBaTb paAHoaKTHBHbie H30T0nbI C 6AH3KHMH nepHOA a MH 

nojiypacnaAa, OTAHMaiomHMHCH Apyr ot Apyra Mewee neM 
H el 50° /o 1 

OCT3H0BHMCH 6oAee noApoSno H3 MeroAe aHaAHsa npatebix 
nOrAOmeHHH paAHOaKTHBHbIX H3AyHeHHi’l, HAH a6C0p0UH0HH0M 

riorAOmeHHe paAHOaKTHBHbIX H3AyMeHHH, KaK H3BeCTHO, 3a- 
BHCHT OT THna H COCTaBa H3AyneHHH. HX 3HeprHH, a TAKWe OT 
HeKOTOpbIX OBOHCTB nOTAOlUaiOmeft CpeAbl. &AH AaHHOrO H3- 
TvneHHH H AAH AaHHoro norAowaiowero BemecTBa K P HBaa no- 
rAoiueHHH, oTpajKaioiuaH saBHCWMOcTb hhtchchbhocth npoxoAfl- 
mero qepe3 teeuxecTBo H 3 AyneHHH ot toaiukhw caoh BemecTBa, 
ecTb onpeAeAeHHan xapaKTepHaa KpHBaa. Flo KpHBbiM norAome- 
HIIH MO>KHO OnpeAeAHTb pHA B3>KHblX tJ)H3HMeCKHX napaMCTpOB, 
xapaKTepH3yiomHX KaK CBOHCTBa caMoro H3AyneHHB (cocTaB h 
aneprHB H3AyneHHH), TaK h CBoiicTBa noiviomaiomero BemecTBa 
(MaCCa, nAOTHOCTb h t. a)- 


Cm. pa6oTv X? 8 a npai<rHKyMe 110 paAHOMetpHH (BbinycK II). 
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A6cop6uHOHHbIH MeTOA HBAHeTCH OAHHM H3 MCTOAOB OFipe- 
AejieHHH cocTaBa h sHeprHH paflHoaKTHtBHWx H3AyqeHHH. Ho 
3TOT >Ke MeTOA MO>KeT 6bITb HCnOAb30BaH He TOAbKO HACH- 

TH(})HKaUHH paAHOXHMHHeCKH HHCTUX paAHOaKTHBHbIX H30TOnOB, 

ho h aah onpeaeAeHHH paAHOXHMHnecKoft HHCTOTbi npenapaTOB. 

HAeHTH(J)HKaUHH paAHOaKTHBHWX 3arpH3HeHHH. 

PaccMOTpHM ycjioBHH, npH KOTOpbix ueAecoo6pa3HO npHMe- 
HeHHe a6cop6uHOHHoro MeTOAa npn onpeAeAeHHH paAHOXHMHne- 
CKOH MHCTOTbl paAHOaKTHBHbIX H30T0I10B. 

IlycTb aah HOCJieAOBaHHH B3HT paAHoaKTHBHbift npenapaT, B 
kotopom HMeeTCH cMecb AByx paAHoaKTHiBHbix H3 otoiiob, ncny- 
cKaioiUHx 6eTa-jiyHH c npocraMH cneKTpaMH, ho c pe3Ko pa3AHM- 
HOH MaKCHMajIbHOH SHepTHeH (MflrKHe H HteCTKHe 6eTa-JiyHH). 

Kan H3BecTHo, norjiomeHHe 6eTa-Jiyqefi MoweT 6biTb npH- 
CjiHweHHo oriHcano aKcnoHeminaAbHbiM ypaBHeHHeM : 

I = ! u e pd (9) 

rflc / 0 — ‘HaqaJIbHaH HHTeH'CH'BHOCTb H3AyqeH'HH, / — HHTeHCH'B- 
HOCTb H3.iyqeHHH nocAe ero npoxo>KACHHH qepe3 CAofi BemecTBa. 
d — TOJimHHa caoh b r/cM 2 , p — MaccoBbift Koa^xjiHUHeHT norjio- 
meHHH b cmVt. Tax xax npn perHCTpauHH H 3 Jiy qeHHH cneTnn- 
kom qacTHU HHTeHCHBHOCTb H3JiyMeHHH nponopunoHaAbHa CKO- 
pOCTH CMeTa, TO BCAHHHHbl HHTCHCHBHOCTH H3AyMCHHH B (JiOpMy.lC 
(9) MoryT 6biTb 3aMeHeHbi ckopocthmh cneia: 

/ = :I 0 e-? d (9') 

Maccotebifl K 03 cj)cJ)HUHeHT norjiomeHHH p ecTb onpeAe.neHHaa 
KOHCTaHTa AaHHoro 6eTa-H3AyqeHHH c npocTbiM cnexTpoM. 
CAeAOBaTeAbHO, MaoccBbift K03(}>4>HUHeHT norAomeHHH p CyAeT 

0AHO3H3HH0 XapaKTepH30BaTb A3HHblH 6eTa-paAHOaKTIIBHb!M 

H30TOn. 

Bcah paAHoaKTHBHbiii npenapaT coAep>KHT TOAbKO oahh pa- 
AnoH30Ton, HcnycxaiomHH 6eTa-AyHH c npocTbiM cneKTpoM, to 
33BHCHMOCTb AOrapH(pMa CKOpOCTH CMeTa IgA/ OT TOAtUHHW CAOH 
d AOA>KHa H3o6pa>xaTbCH b noAyAorapH<i)MHMecKHX KoopAHHaTax 
npH6.;iH3HTe.nbHo npHMofi AHHHeft (cm. npaKTHKyM no paAHO- 
MPTpHH BbinycK II). Ecjih XKe paAHoaKTH®HbiH npenapaT 
COAep>KHT ABa paAHOaKTIIBHblX HSOTOna c npOCTblMH 6eTa- 
cneKTpaMH, ho c p a 3 a hah hmh m akch m a a hh bi m h 3 HeprHHMH, 
cAeAOBaTeAbHo, h pa3AHHHbiMH npo6eraMH 6eTa-Ayqeft, to bha 
rpacj)HKa saiBHcwMocTH \gN ot d 6yAeT hhhm: noAyMHTcn Kpn- 
Ban, npeACTaBAeHHan b KanecTBe npHMepa Ha pnc. 1. 
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K TaKoi’u poAa KpHBofi mo>kho iipuMCHHib MeTOAbi rpacjnme- 
CKoro anajiH3a, npnMeHHeMbie npw aHajiwae cjioxchux KpHBbix 
pa^iioaKTH-BHoro pacna^a CMecn AByx H30TonoiB (cm. npaKTHKyM 
no ■ paAHOMCT.pHH, BbinycK II). Pa3Jio>KeHHe KpHBoft 1 — 2 Ha a bc 
COCTaBJIHIOlUHe MO>KHO IlpOH3BeCTH CJieZiyiOlUHM 06pa30M. 06o- 
3Ha l iH Mepe3 N\ CKopocTb cneTa, oSycJioBJieHHyK) peTHCTpauHefi 
cHeTMHKOM MnrKoro 6eTa-H3JiyqeHHH, a nepes N 2 — jkbctkopo 6e- 
ra-H3,iyHeHHH. Tan Kax mh HMeeM CMecb AByx H 3 otohob, to cneT- 
hhk perHCTpHpyeT cyMMapHoe H3JiyneHHe, h KpHBan 1—2 Bbipa- 
JKaeT 3aBHCHMOCTb lg(A/l+A/2) OT TOJIlUHHbl CJIOfl norjiOTHTe- 
jih d. OAHano MHrKoe 6eia-H3A,vHeHne npii HeKOTopofi TOJimHHe 



noivioTHTtviH Gyjxer nojinodbio norjiomeHo h AajibHefiuiHH xoa 
uomomeHHH 6era-H3JiyneHHH 6yAeT cootb ctct b 0 b a Tb nomomc- 
HHIO TOJTbKO H<eCTKOrO 6eTa-H3JlVMOHHH. TSKIIM 06pS30M J1HHGH- 
h bi h yqacTOK 2 na rpacfwKe BbipajKaer 3aBHCHMOCTb lg#2 ot d. 
Ecyih npo3KCTpano.THpoBaTb stot JiHHe&HbiH yqacTOK ao nepece- 
HCHKH C OCbtO OpAHHaT, TO MbI nOJiyMHM yqaCTOK 2', KOTOpblH 
6,yAeT OTpa>KaTb xoa norjioiueHHH ncecTKoft KOMnoweHTbi. 
OnpeACAHH no TonnaM ynacTKa 2 ' \gNi t a no JiorapncjjMy — 
BHaneHHH cKOpocra cneTa Ni aah pa3Hbix tojiiuhh d h ana 51 
3KcnepHMeHTa.nbHbie 3HaneHHH cyMMapHon ckopocth cne- 
ra N--=Ni+N? %nn • yqacTKa 1, Mbi no pa3HOCTn onpeACJineM 
CKopocTb cncTa Ni=^N—N 2 . Orana-auBaH Ha tom >Ke rpa<j>HKe 

IgiVi, K3K (j)yHKUHK> TOJIIUHHbl nOTJIOTHTeJIH d, Mbi nOJIVHHM 
rpa(f)HK norjioiueHHH mh photo 6eTa-H3JiyHeHHn (na pnc. 1 Jin- 
hhh 3) . Ho HaKJiony npHiMbix 2'— 2 h 3' mojkho onpeAeJiHTb 
K03cj)(|}nii,HCHTbi norjioiueHHH ji hjih BeJittHHHbi cjioeB nojiynor/io- 
meHHH d AJIH 6cTa-H3Ay i ICHHn KA>KAOrO H30T0na. C p a B H H B a /I 
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no«ny i icHHbie aaHHbie co cnpaBoiHbiMH, mo>kho HaeHrocJmuHpo- 
B3Tb H30Tonbi, coaepmamnecA b HcmjTyeMOM paanoaKTHBHOM 
npenapaie. 

FlpHMeHeHHe a6cop6uHOHHoro Meroaa b ananHse paaHoxHMH- 
MOCKOH MHCTOTbl paaHOaKTHBHbIX H30T0n0B UeJieCOo6pa3HO JIHUlb 
b Tex cayqaax, Koraa H30Tonbi, HaxoaAiHHecA b cMecn, Hcnycxa- 
IOT H3JiyqeHHH C pe3KO pa3AHMHOH npoHHKaiOLUeH CnOCo6HOCTbK) 

(MBTKoe h *©CT»oe H3JiyqeHHe) h Koraa b KaqeeTBe npHMecn 
coa,cp>KHTCH H30Ton, HcnycKaiomHH xecrooe H3JiyqeHHe. Ecjih 
b CMecn b KawecTBe npHMecn HaxoaHTCA H 30 Ton, HcnycKaromnii 
MATKoe H3JiyqeHHe, to TpyaHo onpeaeaaro Ha (J)OHe oraocHTeab- 
Ho OOJIbmOH HHTeHCHBHOCTH JKeCTKHX Jiyqeft Majiyio HHTeHCHB- 
HocTb matkhx ayqeft. B 3tom cayqae a6cop6uHOHHbiH Me-roa 
npHMeHHTb Heue^ecoo6pa3Ho. 

Ttpyroe aeao, Koraa paanoaKTHBHbifi npenapaT coaep>KHT 
pa^noH30TOn, HcnycKaioLUHH MArrae ayqn, a b KaqeeTBe npHMe- 
CH COHCpyKHTCA H30TOn, HCHyCKajOIUHft JK6CTKHe JiyqH. B 3 TOM 
(..Tyiae mo>kho npHTOTOBHTb npenapaT c bhcokoh aKTHBuocTbio 
Tax MTo6bi a6cojnoTHoe coaepmaHHe npiiMecH 6u.no aocTaroMHo 
JXJIA o6Hapy>KeHHH ee c noMombio cqeroHKa Macron. KpHBaA no 
rjiomeHHA H 3 JiyMeH'HA b noAyjiora P H(|)MHMecKHX KoopaHHaTax b 
3tom cayqae aoa>KHa HMero BHa, noKa3aHHbifi Ha pnc. 2. 3 tb 
K pHBaA xapaKTepH3yeTCA pe3Ko HHcnaaaioweH qacroio kphboh. 
oTpajKaiouieii noraomeHHe matkoto H3ayqeHHA ochobiioto H3oto- 
na, h 3HaMHTejibHO MeHee pe3Koft ahhchhoh qacroro kphboh no- 
rjiomeHHA, OTpamaiomeH noraomeHHe xecrooro H3JiyqeHHA H3o- 
Tona-npHMecH. Ta« kbk aan aHanma bsat npenapaT c 6onb- 
iuoh aKTHBHocTbio, to npH H3MepeHHH aKTHBHocTH 3TOTO npena- 
paTa aoamHa noayqHrocA oqeHb 6oabmaA cxopocTb cqeTa. Hjia 
ioio, MTofibi ne aonycroro 3Toro, peKOMeHnyeTCA CHHMaTb kph- 
Byio norjioiHeHHA H3JiyqeHHA, HaqHHan c dojibuinx tojiihhh norao- 
maromero BemecTBa h nocxeneHHO nepexoaa K M aabPM TonmnnaM. 

ny>KHo HMero b BHay, mto rnaBHan 3aaaqa b aaHHOM cavqae 
3ahvnoqaeTeA b naeHrocjmKaHHH 'paanoaKraBHofi npHMecH rio- 
3TOMy KpHByio noraomeHHH mo>kho noaHocroro h He CHHMaro, a 
onpeaeaHTb anuib raaBHbiM o6pa30M xo a noraomeHHA mecTKofi 
KOMnoHeHTH h qacraqHO matkoh KOMnoHeHTbi, He aonycKan npH 
3T0M OMCHb BbICOKHX CKOpOCTeH CMeTa. ^ 

no npAMojiHHeHHOMy yqacroy k P h*boh noraomeHHA mojkho 
onpeaeaHTb npo6er Han caon noaynoraomeHHA jKecTKHX 6eTa- 

ayqeH h 3aTeM HaeHroiJiHUHpoBaTb paaHoaKTHBHbiH H30Ton- 
npHMecb. 

SKCTpanoaiipyA aHHefiHbiH yqacTOK kphboh noraomeHHA ao 
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nepeceqeHHH c ocbio opAHHax, Mbi cmojkcm noAyuHXb bcjimmuhy 

3KTHBHOCTH H30X0na-IipHMeCH B HCCACAyeMOM paAHOaKXHBHOM 

npenapaie. Ztajree, 3 Han s^eKXHBHOCXb cMeTa aah H3AyueHHH 
H30Tona-npHMecH, mo>kho 3 aTeM paccnHxaxb yAeAbHyio aKXHB- 
HocTb h oTHOCHTeJibHoe C 0 Aep*aHHe H30TOna-npHM€CH 8 HCXOA- 
hom paAHoaKTHBHOM npenapaTe. 

H 3 CKa 3 aHHoro BbixeKaex, mto 3(p(|)eKXHBHocxb a 6 co-pouHOH- 
Horo MeTOAa npn onpeAeAeuHH paAHOXHMHHecKoft mhctoth pa- 
AHoaKTHBHbix H 30 TonoB c npocxbiM mhi-khm 6 exa-H 3 AyueHHeM 
MOHceT SbiTb oueHb 'BbicoKOH, ecAH b KauecxBe np«Meoe« coAep- 
hotch H 30 T 0 nbi, HcnycKaroiuHe wecxKoe 6 exa-H 3 AyueHHe. 

yriPASKHEHHE 1 


OnpeAeAeHHe paAHOXHMHHecKOH mhctotw paAHoaKTyiBHoro 

H 30 Tona cepw-35 c noMOWbio a6cop6uHOHHoro MeTOAa 

nycTb aah padoTbi B3HX npenapaT naoTona cepbi-35, h HaM 
Heo6xOAHMO OnpeAeAHTb erO paAHOXHMHMeCKVlO MHCXOXy. B03- 
MOJKHocTb 3 arpH3HeHHB npenapaxa cepbi-35 ApvrnMH paAHO- 
aKTHBHblMH H30TOn3MH BbITeKaeT H3 paCCMOXpeHHH HAepHbIX 
peaKUHH. HcnoAb3yiomHXCH aah noAyHeuHH cepbi-35. UpH stom 
lieo6xOAHMO HMeTb B BHAy, HXO npH ofijiyMeHHH MBTepHaAOB, K3K 
npaBHAO, OAHOBpeMHHO npOHCXOAHT HeCKOAbKO HAepHbIX P eaK " 
UHH C 06pa3OBaHHeM pa3AHHHbIX paAHOaKTHBHbIX H30TOn(jB. 

Tax HanpHMep, npn oSAyneHHH cepw HeftxpOH a m h HAyT pe- 
aKUHH S 32 (n,p)P 32 H S 34 (n,y)S 35 , npn oOAyueHHH xAopa HeHxpo- 
„a„H HflyT paaKUHH Cl»(n.o)P« » I Cl(n l,p)S“ np„ 
cepbi AeflxpoHaMH HAyT peaKUHH S 34 (d,a)P 32 « b (a.pjb • »ce 
3 xh peaKUHH a npHHUHne Moryx 6bixb HcnoAb30BaHbi aah noAy- 
qeHHH nan cboc<|)opa-32, xau h cepbi-35. 

J^AH nOAyMeHHH 3XHX H30X0TT0B B paAHOXHMHMeCKH HHCTOM 
BHAe HeoSxoAHMo ocymeexBAHXb hx pa3AeAeHHe. Ho cxeneHb 
Da3AeAeHHH h ohhcxkh H30xonoB MO>Kex 6bixb pa3HaH.^ 

J3,ah xoro. Axodbi ySeAHXbca b paAnoxHMsmecKOH HHcxoxe 
npenapaxoB 4>oc(j)opa-32 hah cepbt-35, npeAHasHaneHHHX aah 
6uoAorHHecKHX h Apyrux 3 KcnepHMeHxoB, cAeuyex npOBepnxb hx 

paAHOXHM'HUeCKyiO HHCXOXy. „ . 

PI 3 paccMOxpeHHH HAepHbIX peaKUHH noAyHeHHH cepbi-3t» Bbi 
XCKaeX, HXO B KaMeCXBC OAHOro H3 B03MO>KHblX paAHOaKXHBHbIX 
H 3 oxon 0 B-npHMecH k cepe-35 hbahcxch H30xon cpocq)opa-.iz. 

H30TOHH cepw-35 h cj)oc4>opa-32 Hcnycnaiox 6exa-AyHH c npo- 
CXblM (5exa-CneKXpOM H pC3fCO paSAHMHOH MaKCHMaAbHOH 3Hep- 

ineii (aah 6exa-AyHCH cpoccj)opa-32 E m — 1,708 M3 b h 
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R m =780 mtAI/cm 2 , aah CeTa-Ayqtft cepbi-35 E m =0,169 Msb. 
R m =21iMrAl/cM s ) . 

rio3T0My b aaHHOM CAyqae ueAecoo6pa3Ho npHMeHHTb a6- 
COpSUHOHHbtfl MeTOfl AAH OnpefleJieHHH paAHOXHMHMeCKOH HHCTO- 
th npenapaTa cepbi-35, noA03peBaH b HeM npucyTCTBHe npnMe- 
ch H3orona 4)oc<£opa-32, xan H30Tona, HcnycKaromero wecTKHe 
6eTa-Jiyqn. 


OSopyaoBaHHe h peaKTHBbi 

1. MameqKH H3 a,TioMHHH c/boh <J)OAbTH aah npHroTOBJieHHH 
paflHoaKTHBHbix npenapaTOB. 

2. MHKponHneTKH. 

3. Ha6op njiacTHHOK H3 ajnoMHHua aah norAomeHHH H3Ay- 
HeHHa toalahhoh 100 mt/cm 2 h 10—25 mt/cm 2 . 

4. CqeTHaH ycraHOBKa B-2 (}KeAaTeAbHo Co cbhhuobmm ao- 
mhkom). 

5. HHcjjpaKpacHaa AaMna aah cyiuKH (hjih TepMocTaT). 

6. OpenaipaT H30Tona cepbi-35 c yAeAbHoft aKTHBHocTbK) okoao 
10 mxK/mji c npHMecbio (j)oc(j3opa-32 okoao 0,1 mkK/ma. 


BbinoAHeHHe pa6oTw 

1. B ueHTp ajnoMHHHeBOH qauieqKH h 3 hocht 0.1 ma pacTBo- 
pa HCCAeAyeMoro npenapara cephi-35. BbicyuiHBaiOT pacTBop Ha 
nauieMKe Aocyxa fioa HHtJjpaKpacHOH AaMnoft (hah b TepMO- 
CTaTe). 

2. FIoAyHeHHbiH paAHoaKTHBHbifl npenapaT ’b aAiOMHHHeBOH 
^aiueHKe c noMombio ruieKCHrjiacoBoft ik),hjio)kkh ycTSHaBjiHBaiOT 
Ha 3-efi n03HUHH nOA TOPAOBblM CMeTHHKOM. 

3. BHanaAe noMemaioT MewAy okhom cqeTHHKa h npenapa- 

TOM CTOAbKO 3 AK)MHHHeBbIX IIAaCTHHOK, HT06bI 06lUaH TOA IUHH3 

norAomaiomero H3AyqeHHe (})ha bTpa cocthbha a okoao 
800 'mit/cm 2 . 3anHCbrBaiOT b Ta6AHU,y 4 noKa3a«HH cwemHKa npn 
H3MepeHHH HHTeHCHBHOCTH npoXOAHlUeTO Hepe3 (|)HAbTp H3Ayqe- 
HHH. CHHTb OAHy TIAaCTHHKy H BHOBb H3MepHTb HHTeHCHIBHOCTb 
npoxoAHiuero qepe3 cfiHAbTp H3AyqeHHH. TaKHe H3MepeHHa npo- 
H 3 'boaht ao Tex nop, nona TOAiuHHa 4>HAbTpa He CTaneT okoao 
100 mt/cm 2 . 3aTCM noMemaiOT nanKy nAacTHHOK oSmefi toaw,h- 
hoh okoao 100 mt/cm 2 h no 10 — 20 mt/cm 2 Ka>KAaa. H3MepnioT 
HHTCHCHBHOCTb IipOXOAHlUeTO H3AyqeHHH Mepe3 HHTepBaAbI 
10 — 20 mt/cm 2 , nocTeneuHo CHHMan nAacTHHKy 3a nAaernnKOH. 
H3MepcHHH npoH3BOAHT ao Tex nop, noxa CKopocTb cqeia He 
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T a 6 ji ii n a 4 

riojiyMeHHe kphboh norjiomeHMB M3JiyMeHHH npenapaia 

cepw-35 

XlaTa ii3MepeHHH: 

Tun ydaHOBKH : ...... Ns yciaHOBKH : 

Tun cqemH-Ka: N° c^emHKa: . 


V„= ..... e; V p = e\k= . . . ■ . 

Paspemaioiuee BpcMa yci bhobkh t — cex. 

Ooh icqemHKa = hmii/mhh. 
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r n/MK "' B ” pMy -" bTaT “ 

H>«epeiiKe a«™»iTOcTii pm.uejuyeecj Bee™ co cam. 
°"" l% , " <! ° Ty * 7 ■ »<• 

4. n 0 pe3yjibTaTaM H3MepeHHH CTpoflT b nojivjiorarmrhMn- 
NeCKHx KoopitHHarax KpHByio nnr.iouieHiia H 3 JiyieHHa Ecaa b 

„ nP Hv*„ PaT „ a „r Pb " 35 6yAeT o 6 ""P y *™ a ntecTKaailoM* 

•kut n ’ ° H y >KHo on PeflHJiHTb, KanoMy H3orony ona npHHanjie- 
. ZIjih SToro JiHHewHy k> nacTb k P hboh nomomeHnn nnn >Ke- 

o;ZaT°“ nOHe " TU m nepeceneZ* 

„JJ.° ‘“S" " paM °“ •™ HHH ""PM*'' 11 ""! MaKCHMajILHblf, 
'ivuphhb u nojiynorjiomeHHH .zym >KecTKoii KOMnoHeHTbi H 3 - 
1 1 P H MeCb LIT HOKasaTeJinM HH.aeHTH(})HU,HpyiOT naoTon- 
Zl : 2) nnnfna ° TCel,eHH0M y OCH Op A HHaT OTpe3Ky ( C M. 
'inarm P e AeJIHJOT VAejIbHyiO aKTHBHOCTb H3OT0na-npHMeCH B 
anaJiHSHpyeMOM npenapaie cepbi-35 b hmh/mhh • mji h bmkK/m* 
e paccwHibiBam oraocHTejibHoe aarpsaHeHne aHajinaH- 
pyeMoro npenapaTa, Bbipamaa ero b - kK "P™ 6011 , nno/ 

Peav/ibraTw narmevr™ mkK ocHOBHoro HSOTona U /u 

^e3yjibraTbi pacneTOB 3anncbiBaK>T b TaSjnmy 5: 

<*>0P M a 3anHCH Peay^btaroB ana^aa kpheoA norjiomeHiT 

VAe-ribHaH aKTHBHOCTb a Ha.TH3HpyeMor 0 npenapaTa ce lP b.-3r, 
(no nacnopry): . . . . . mkK/m.t. 3 K ene P HMeHTa.nbHb,e ana- 
l,eHHH n P° 6era H CJI °* iKwiynorjiomeH4.il mjiynenm naoTona- 

npHMecn: R m = mp/c*. d Vi = .... mp/cm* 

Pe3yjibTar H^eHTHcftHKannH H30Tona mpHMecH: o6napy*ena 

^npHMecb HSOTona TaS^Hue ananennH 

Rm ~ mp/om*; d v , = -mp/cm*. 

3^) (J)e K TH b HOCT b cneia a.™ HaiynenH* ofhiapy*eHH 0ro nao- 
Tona^npHMecH: 

y^ejibHan aKTHBHOCTb npHMecH b npenapaie: 

a== n HMn/MHH-MjI— MkK/mjI. 

U t h o'c h t e ji bH o e 3arpn3HeHHe: 

mkK npHM ecn 

mkK OCHOBHOro H3GT(ma~ ’ 100% %. 
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XHMHMeCKHS MeTOAW 

K XHMHMeCKHM MCT0A3M OHpeAeAeHHH paAHOXHMHieCKOH 4H- 
CTOTbl paflHOaKTHBHUX H30TOnOB OTHOCHTCH BCe H3BeCTHbie npe- 
napaTHBHbie MeTOAbi pa3AeAeHHH h BbiAeAeHHH xhmhhcckhx 
sjieMeHTOB: SKCTpaKUHH, cooca>KAeHHe, oTroHKa, BbimeAaHHBa- 
HHe aflcopSuHH, 3JieKTpo/iH3, xpoMaTorpa(J)HH h m H orne Apyrne. 

XHM'HMeCKHe MeTOAbI a«a^H3a paAHOXHMH*ieCKOH HHCTOTbl 
B COHGT&'HH’H C (J)H 3 H ll IGCKHMH MCTQA2MH HaLLIJIH lUHpOKOG 
n p>HiM eHeHHe b paAHOxHMHH. 3 to oS-bHCHHCTCH tcm, hto 

C noMOIUbH3 XHMHMeCKHX MeTOAOB MOJKHO He TOAbKO OOHapyJKHTb 

paAHoaKTHBHyio npHMecb, ho TaKwe h npenaparaBHo OMHCTHTb 
aHajiH 3 HpyeMMH npenapaT ot npHMecH. B stom coctoht r- JiaB ' 
noe npeHMymecTBO XHMHnecKHX MeTOAOB no cpaBHeHHio c q)H3H- 
MeCKHMH MeTOA^MH, paCCMOTpeHHWMH Mine. 

XHMHnecKHe MeTOAH pa3AeAeHHH CMecefi BemecTB b 33bhch- 
MOCTH OT TeXH'HKH HX OCymeCTBAeHHH MOryT 6blTb yCJIOBHO pa3- 
6 hth H3 ABe rpynnbi: CTaTHiecKHe h AHHaMimecKHe wexoAbi. 

B CTaTHHecKHX MeTOAax npHMeHaeTca onepauHH nepeMeuiH- 
BaHHH peareHTOB roMoreHHbix chctcm hah pa3AHHHbix <pa3 re- 
TeporewHbix chctcm. 3to nepeMeuiHBaHHe npoAOA>KaeTCH ao Tex 
nop nona He ycTaHOBHTCH b cncreMe Tep moahh a m HnecKoe paB- 
HOBeCHe. ri03TOMy 3TH MeTOAbI H Ha3blBaiOTCfl CTaTHHeCKHMH. 
CymecBeHHbiM HeAOCTaTKOM ct aTH h ec k h x mctoaob hbahctch to, 
4TO B CHAy 33 KOHOB paBHOBecHH pa 3 AeAeHHe CMeceH HHKOrAa He 
Mo>KeT 6biTb noAHbiM. Aah 6oAee hah MCHee HaAewHoro pa3Ae- 
AeHHH cmcch Hy>KHO npoBOAHTb H36paHHyio onepauHK) He oahh 
pa3, a MHoroKpaTHo, HanpHMep, MHoroKpaTHo nepeocawAaTb, 
MHoroKpaTHO SKCTparnpoBaTb h t. a. 

B AHHaM'HMecKHx MeTOAax pa3AeAeHHe cMecen BemecTB ocy- 
mecTBAHeTCH npn HanpaBAeHHOM A'BnweHHH CMecH nepea SKCTpa- 
rnpyiomHe >khakocth, copCeHTbi h pasAHHHbie peareHTbi. ba*- 
HblM npeHMymeCTBOM A'HHaMHMeCKHX MeTOAOB no cpaBHeHHio co 
CT3THMeCKHMH MeTOABMH HBAHCTCH TO, HTO *B AHHaMHHeCKHX yC- 
AOBHHX HanpaBAeHHOrO ABHWeHHH CMeCH CTaTHM&CKHe npoueccbi 
pacnpeAeAeHHH BemecTB Me>KAy paaAHHHbiMH (JiaaaMH hah pas- 
AHMHbiMH peareHTaMH OCymeCTBAHlOTCH MHoroKpaTHo aBTOMaTH* 
M6CKH. 

rioAcneTbi noKa3bmaioT, hto 3(})4>eKTHBHOCTb paSoTbi, HanpH-. 
Mep peKTH(J)HKaU,HOHHblX H COp6UHOHHbIX KOAOHOK COOTBCTCTj 

B yeT AecHTKaM, cothhm h Aawe TbicnnaM oTAeAbHbix onepauHH 
B CTaTHHeCKHX MeTOAax. 

OAHHM H3 AHHaMHHeCKHX MeTOAOB p33AeAeHHH CMeCeH Be- 
mecTB HBAHeTCH xpOMaTOrpa^IHHeCKHfi MeTOA. 
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XpoMaTorpa^HHecKHft mcto/i 6 hji pa 3 pa 6 oTaH (b 1903 roav 
pyCCKHM yMCHblM M. C. U,BeTOM. B HaCTOHLUe-e BpeMH 3TOT Me- 
TOJX HBJIHeTCH OAHHM H3 TJiaBHblX MeTOAOB XHMHH, B TOM HHCJie H 

paAHOXHMHH. 

OcHOBbi xpoMaTorpac})HqecKoro MeTOAa noApo6Ho nsjiaraiOT- 
ch b Kypce JieKUHH. B cbh3h c TeM, mto xpOM 3 to rp 3 (£) H HeCK H ft 
MeTOA ujHpoKo 'HcnojibayeTCH B npaKTHKe pa6oTbi c paAHoaKTHB- 
HblMH H30TOnaMH B 6HOJIOTHH H CeJIbCKOM XO3HHCTB0, a A B 3 
cjieAyiomHx ynpa>KHeHHH npaKTHKyMa nocBHiueHbi npHMeH-eH-Hio 
xpoMaTorpacJ)HMecKoro motoa^ k onpeAejieHHio paAHoxHMHqe- 

CKOH HHCTOTbl pa AH03KTHBHbIX npenapaTOk, np;HB0A^M pHA onpe- 
A^AeHHH riOHHTHH H TepMHHOB COBpeMeHHOH XpOM BTOTp 3(})HH. 

Ochobhoh npHHUHn xpoMaTorpacJjHM: jno6aH ^HAKan hjih 
ra3oo6pa3HaH CMecb Bem,ecTB pa3Aeji5noTca Ha cocTaBHbie kom- 
iiOHeHTbi b npouecce abh>k 0 Hhh ee nepe3 AwcnepcHbiH MaTepnaji, 
ecjiw cymecTByiOT pa3JiHHHH b copGuhohhom b 3 a h m 0 a e h ct b h h 
KOMnOHeHTOB CMeCH C 3THM MaTepHaJIOM. 

CopSuHfl (cOpSUHOHHOe B3aHMOACHCTBHe) — npOpeCC B 33 H- 
moaohct^hh BemecTB Ha rpaHHue pa3AeJia cj)a3, npHBOAHLUHH k 
onpeAejieHHOMy pacnpeAejieHHio BemecTB Me>KAy AsyMH cj)a3aMH. 

C tohkh 3peHHH paccMOTpeHHH npocTpa HCTBeHH'oro pacnpe- 
A^JieHHH cop6HpyeMbix BemecTB mo>kho yxasaTb ABa THna cop6- 
UHH. aACOp6l|HSI H a6cOp6UH5I. 

AacopSahh — copSuHOHHbiH npouecc, npn KOTOpOM cop6n- 
pyeMbie BemecTBa KOHueHTpnpyioTCfl TOJibKo Ha rpaHHue pa3Ae- 
Jia (noBepxHocTH) $ a3 . 

A6cOp6UHH — COpOnHOHHblH npOUeCC, npH KOTOpOM cop- 
onpyeMbie BemecTBa pacnpe,ne.njnoTCH bo BceM oO-beMe conon- 
Kacaioiu,HXCH (j)a3. 

CopfieHT — MaTepnaji, copgnpyiomHH BemecTBa. 

Ha rpaHHpe pa3AeJia (j)a3 MoryT AeftcTBOBaTb ABa ocHOBHbix 
BHA3 CHJI aTOMHO-MOJieKyjIHpHOrO B3aHMOAeHCTBHH ; MOJieKyjIHp- 
Hbie cHjibi (BaH-Aep-BaajibcoBCKaq cBH3b) h xHMHHecKHe chjiu 
(HOHH ail H KOBaJieHTHan CBH3b). B COOTBeTCTBHH C npHpOAOH 
CHJ1 aTOMHO-MOJieKyAHpHOro B3aHMOAeHCTBHH MO>KHO BblAeAHTb 
TpH OCHOBHbIX BHA3 COpfiUHH: MOJICKyjIHpHaH COpSUHfl, HOHHan 
copOuHB H KOBajieHTHaH cop6uH«. HoHHan H KOBajreHTHaH cop6- 
UHH^ MOryT 6blTb o6'beAHHCHbI OAHHM 06 mHM TepMHHOM XHMHHe- 
CKOH COpfiUHH. 

rioCTaHOBKa COpfiUHOHHbIX OnbITOB HJIH TeXHHH6CK0e HCHOJIb- 
30fBaHHe COpgUHH OCymeCTBJIflIOTCH B AByX OCHOBHbIX BapwaH- 
Tax: CTaTHqecKafl copGunn h AHHaMHHecKan copSuHH. 

TaTHMecKan cop6i;HH (craTHKa copSpHH) — copounoHHbiH 
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npouecc, npoTeKaiommi npn MexanimcCKOM nepeMeiUHBaHini 
/(.By x HecMeiiJH'BafonuixcM i})a3 H aaBepuiaioiuHHCH ycTanoBJieHH- 
eM cop6uHOHHoro paBHOBec hh Me>K/iy con pHKacaioiUH much 
d>a3aMH. 

flHHaMHHeCKaw COp6uMfl (^MHaMMKa COp6uMH ) — COpDUHOH- 
HbiH npouecc, ocymecTBJiHioiuHHCH b ycJicBHHx nanpaBjieHHoro 
OTHOCHTeJlbHOTO ABH>K6HHfl A B yX COnpHKacaK)IUHXCH 
Mep, npn cf)HJibTpauHH >KHAKOcxeH hjih ra30B nepe3 cjioh nopiij 
cToro MaTepnaJia. OTCioAa BbiTeKaeT, mto xpoMaxorpa^HHecKHii 
mctoa pa 3 At\TeHHH cMecen BeiuecTB ocHOBan h Men ho na hbjic- 

HHH AHHaMHHeCKOH COp6UHH BemeCTA. 

Cop6wpyeMOCTb — BeJiHHHHa, xapaKTepH3yiomaH npounocTb 
CBB3H AaHHoro BemecTBa c AaHHbiM copdeHTOM. CopCnpyeMocTb 
MO>KeT H 3 MepHTbCH HJIH SHepmeft COpfiUHOHHOrO B 3 aiIMOAeHCT- 
BHH HJIH BeJIHHHIIOH XepMOAHHaMHMeCKOH KOHCTaHXbl B ypaBHC- 
hhh H30TepMbi cop6uHH (pacnpeAeJieHHfl) . 

CopSuHOHHWH pnA — pHA BeiuecTB, pacnoJio)KeHHbix B 
nopHAKe yMeHbmeHHH hx cop6npyeMocTH Ha ashhom cop6eHTe. 

XpoMaTorpa4)HqecKaH KOJiOHKa — cjioh cop6eHxa, KOTopbiH 
HcnoJib3yeTCH ajih xpoMaxorpa^HHecKoro pa3AejieHHH CMecii 
BeiuecTB. 

XpoMaTorpaMMa — cepna 30H Bemecre, pacnpeAeJieHHbix no 
AJiHHe xpoMaTorpa^HHecKOH kojiohkh b HanpaBJieHHH noroKa b 
nopHAKe yMeHbmeHHH hx copfiHpyeMocTH. 

B OCHOBy KJiaCCH4)HKaUHH BHAOB XpOMaTOrpa(j)HH MO>KHO no** 
,30>KHTb pa 3 JiHHHbie npH3HaKH. HaHfiojiee npaBHJibno KJiaccH(|)H- 
UHpOBaXb BHAbI XpOMaTOrpa(J)HH IJO XHnaM COpSUHOHHOro B33H- 
MOAeHCTiBHH. B COOTBeTCTBHH C 3THM npH3HaKOM MOJKHO yKa3aTb 
Tpn ocHOBHbix bhas xpoMaTorp acJ)HH: MOJieKyjuipHyK), HOHHyio 
h KOBajieHTHyio. IlocjieAHHe ABa BHAa xpoMaTorp a^HH MoryT 
GbITb 06 'beAHHeHbI o 6 lUHM Ha3B3HHeM XHMHHeCKOH xpOMaTO- 
rpa(j)HH. 

AACOp6uHOHHafI XpOMaTOrpa(})HH — p a3HO'BH AHOCTb xpOMaTO- 
rpa4)HH, B KOTOpOH HCnOJIb3yiOTCH HBJieHHH aACop6uHH. 

A6cOp6UHOHHaH XpOMaTOrpa(J)HJ! — pa3HOBHAHOCTb XpOM3TO‘ 
rpa(J)HH, b KOTopoS HcnoAb3yiOTCH HBtieHHH a6cop6umi. 

OcaAOMHaji xpoMaTorpa4>Hfl — pa3HOBHAHocxb xpoMaTorpa- 
(})HH, B KOTOpOH HCnOJIb3yeTCH HB,lieHHe 06pa30BaHHH 'B XpOMaTO- 
rpa(J)HHecKOH KOJiOHKe ocaAKOB. Q6pa30BaHHe ocaAKOB ecxb 
KpaHHHH -cjiynaft b33hmoa6hctbhh conpHKacaioiuHxcfl (^a3, npH 
KOTOpOM npOHCXOAHT 06pa3OBaHHe HOBbIX xpyAHOpaCTBOpHMbIX 

cj)a3 (ocaAKOB). 

B MOJieKyjiflpHoii xpoMaxorpa^mi MoryT 6biTb yKa 3 anbi 
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CJieAyjomne pa3H0BHAHocTH : aAcop6uHOHHaH xpoMaTorpa(|)Mfi 
(KjiaccHMecKHH MeTOA M. C. U,BeTa), a6cop64HOHHaa xpOMaTo- 
rpacjiHH (pacnpeAejiHTejibHan xpoMarorpa^HH — pacnpeaeAeHne 
Me>Kay AByMa whakhmh HecMeiiiH'BaiomHMHCH (J>a 3 aMH), ocaaon- 
Han xpOMaTO rpatjjHn (BbinaAeHHe MOJieKyjiapHwx ocaaKob). 

B hohhoh xpoMaTorpacjjHH MoryT 6 biTb BbiAejieHbi CAeayio- 
mHe pa3H0BHAH0CTH: HOHOoSMeHHan xp 0 MaT 0 rpac})HH, ocaaoMHan 
xpoMaTorpa(J)nn hohob. 

Ztaa aeaefl xpoMaTorpacjiHqecKoro paaaejieHHH CMeceft semecTB 
ocoSchho nepcneKTHBHO Hcnoab30BaHHe cneuH^HMecKHx (H 36 npa- 

TeabHblx) XHMH l ieCKHX peaKUHH, 0BH3aHHbIX C npOHBaeHHeM KOBa- 
aeHTHbix cha ( a kth BH p ob a hh a h aacop 6 uHH, KOMnaeKcoo 6 pa 30 Ba- 
HHe h a : p.) . 

B 33BHCHM0CTH OT TOTO, K3K3H ^>333 B XpoMaTOrpatjjHHeCKOH 
KOAOHKG HBAfleTCH nOABHJKHOH (})a30H, MOACHO pa3AHHHTb )KHA* 
KOcTHyio xpoMaTorpatJjHio h ra30Byio xpOMaTorpaijiHio 

XpoMaTorpatjiHpOBaHHe — npueMbi npaKTHwecKoro ocyme- 

cn B.neHHH xpoMaTorpatfwvecKoro pa3aeAeHHH CMeceft BemecTB. 

CymecTByeT Tpn ochobhhx cnocoSa xpoMaTorpacjjHpoBaHHH: 
rioAyweHHe nepBHHHOH ((jjpoHTaAbHoft) xpoMaTorpaMMbi, npoMbi- 
b aHHe h 'BbirecHeHHe. 

noayneHHe nepBHMHofi ((JjpoHTaabHofi) xpoMaTorpaMMbi — 

4>HAbTpaunH HcxoaHoii CMecH 'BemecTB Mepe 3 xpoMaTorpa<j)Hqe- 
cnyio KoaoHKy , b pe3yabTaTe vero nponcxoaHT qacTHHuoe hah 
noAHoe pa3aeAeHHe CMecH BemecTB. XpoMaTorpaiJwqecKHH aHa- 
AH3 CMecH BemecTB, ocHOBaHHbifl Ha cnocoSe noAyneHHH nepBHH- 
HOH XpoMaTorpaMMbi, Ha3bIBaeTCH $pOHTaAbHbIM 3HaAH30M HAH 
(ppoHTaabHOH xpOMaTorpa^neH. 

IlpoMbiBaHHe nponycKaHHe nepe 3 KOAOHKy pacTBopHTeAH 
nocjie npeABapHTe.ibHoro BBe^eHnn <b kojiohky nopunn hcxoahoh 
CM ecH BeiuecTB. XpoMaTorpa^nnecKoe pa3AejieHHe CMecn Beme- 
ctb, ocHOBaHHoe Ha cnoco 6 e npoMbiBaHHH, Ha 3 biBaeTcn npOMWBa- 
TejIbHOH HJIH 3JII0THBH0H XpOMaTOrpa(J)HeH. 

BwTecHeHHe — nponycnaHHe qepe3 KOAOHKy pacTBopa aecop- 
onpyromero BemecTBa (BbiTecHHTeAa) nocAe npeaBapHTeabHoro 
BBeAeHHH b KcxaoHKy nopuHH hcxoahoh cMecu BemecTB. XpOMa- 
Torpa(J)HHecKoe pa3AejieHHe CMeceft BeiuecTB, ocHOBaHHoe Ha 
npHMeHeHHH cnocofia BbITeCHeHHfl, Ha3bIBaeTC5I BblTeCHHTeJIbHWM 
aHajiH30M hjih BbiTecHHTejibHoii xpOMaTorpacfiHeH. 

Ha TeneHHe xpoMaiorpa^HqecKoro npouecca mojkho oKa3bi- 
BaTb aKTHBHOe BOSaeHCTBHe aOnOAHHTeAbHbIMH XHMHHeCKHMH 
(J)H3HHeCKHMH CpeACTBaMH. K XHMH^eCKHM CpejXCTBaM OT- 
HOCHTCH, HanpHMep, npOMbIB3HHe KOAOHKH paCTBOpOM KOMnAe- 
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Kcoo6pa30BaTe^H, Aaiomero c pa3AeAHeMUMH coeAHHeHHHMH 
paCTBOpHMbie KOMnjieKCbl pa3AHHH0ft yCTOftuHBOCTH. K <})H3Hqe- 
ckhm cnoco6aM B03AeficTBHH Ha xpoMaTorpa(})HHecKHfi npouecc 
othochtch npHMeHeHHe TeMnepaiypHoro nojia (TepMoxpoMaio- 
rpatjma), 3JieKTpHHecKoro nojia (3AeKTpoxpoMaTorpa<f)HH), Mar- 
HHTHoro nojifl (MarHeToxpoMaTorpa<J)H5i) . 

B 33BHCHMOCTH ot TexHHuecKoro o(j)opMJieHHH xpoMaTorpa- 
(JmuecKoro onbua pa3AHqaiOT CAeAyioume pa3H0BHAH0CTH xpo- 
MaxorpacjjHH: xojioHOVHan xpOMaTorpa$Hfl h 6yMa%Hasi xpoMa- 
Torpa(J)HH (oAHOMepHaa, AByMepHaa, KpyroBaa h t. a.). 

KojioHOHHan xpoMaTorpatpHfl — xpoMaTorpatjjHuecKoe pa3A<f- 
jieHHe cMeceft bemecTB Ha koaohk3x nopHCTbix copSeHTOB. 

EyMawHaa xpOMaTorpatj)Ha — xpoMaTorpacJwqecKoe pa3Ae- 
jieHHe CMeceft BemecTB Ha noAocax hah Auerax cJ)HJibTpoBajibHofi 
CyMarn. 

Ajih KanecTBeHHoro h KOAHqecTBeHHoro aHaAH3a xpoMaxo- 
rpaMM MoryT 6uTb HcnoAb30BaHH Aio6ue noAXOAfliune MeTOAfai 
XHMHHeCKOrO H (})H3HHeCKOro aHajIH3a. 

npOHBJieHHe — npouecc IBblHBAeHHH HeBHAHMUX CeCUBeTHHX 
xpoMaTorpacftHaecKHX 30H nyTeM o6pa6oTKH xpoMaiorpaMMbi 
XHMHMeCKHMH peaKTHBHMH, AaKMUHMH pe3KUHH OKpaUIHB3HHH C 
aH3JIH3HpyeMblMH BemeCTB3MH. 

AHaAH3 HeOKpameHHblX XpOMaTOrpaMM MOJKHO npOH3BOAHTb 
C nOMOlUbK) (J)H3HHeCKHX MeTOAOlB: H3MepeHHe AH3A eKTp HHeCKOfi 
nOCTOflHHOH CAO0B KOAOHKH C nOMOIUblO p aAHOTeXHHHeCKHX cxeM, 

oSAyueHue xpoMaTorpaMM yAbTpacJjHOAeTOBHM cbctom, peHTre- 
hobckhmh AyvaMH. ,Q,ah aHaAH3a xpoMaTorpaMM MoryT 6UTb HC- 
noAb3oBaHbi MeTOAbi KOAHuecTBeHHoro XHMHHecKoro aHaAH3a, a 
TaiGKe pa3AH4Hbie $H3HaecKHe npHfiopu — ROAopHMeTpbi. pe<J)- 
paKTOMeTpbl, CneKTpO({)OTOMeTpbI, HHTepcjDepOMeTpW, KOHAyKTO- 
MeTpHaecKHe npH(k>pbi h t. a- 

npu coaeiaHHH MeTOAa xpoMaTorpacJwH c ApyruMH <{)H3Hqe- 
CKHMH MeTOAS MH B03HHKai0T HOBbie KOMUAeKCHUe MeTOAbi. K Ta- 
KHM KOMIlAeKCHblM MCT0A3M OTHOCHTCH, HanpHMep, MeTOAbi HO- 
AflpoxpOMaTorpa<))HH (coueTaHHe noAaporpa4>HH c xpoMaTorpa- 
rpaijmeft) h paAHOxpoMaTorpacpHH. TaKHe KOMnAeKCHue MeTOAU 
ocoSeHHo sc[)(|)eKTHBHbi. Tax Kan b hhx coqeTaiOTCH npeHMymecr- 
Ba HeCKOAbKHX MCTOAOB H iBMeCTe C TeM HCKAIOUaiOTCH HeKOTO- 
pne HeAocTaTKH, npucymue KaacAOMy H3 MeTOAOB b OTAeAb- 
HOCTH. 

PaAHOxpoMaTorpaMMa — xpoMaxorpaMMa MeueHMx (paAHo- 
aKTHBHbix) BemecTB. AHaAH3 paAHOxpoMaTorpaMM MOHceT npo- 
H3BOAHTbca MeTOAaMH paAuoaBTorpa^HH U paAHOMeTpHH. 
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IlpHMeHeHHe paanoxpoMaTorpa^HMecKoro MeToaa b onpeae- 

JieHHH paAHOXHMHMeCKOft MHCTOTbl paflHOaKTHBHblX H3OT0HOB 
3aK.nioHaeTCH b xpoMaTorpa^HpoBaHHH paanoaKTHBHoro npena- 
paTa h nocaeayiomeM aHaarae noayneHHoft paaHoxpoMaTo- 
rpaMMbi MeToaaMH paaHoaBTorpa(j)HH h paanoMeTpHH. JXj ih xpo- 
MaTorpa$HpoBaHHH paaHoaKTHBHux npenapaTOB MoryT CbiTb hc- 
ncvib30BaHbi JuofiHe noaxoamuHe pa3H0BHaH0CTH xpoMaTorpa- 
(JJHwecKoro MeToaa, ynasaHHue Bbiuie. 

B aaHHofi paSore npeaaaraeTCH BbinoaHHTb aBa ynpa>KHeHHH 
wa npHMeHGHHe paaHoxpoMaTorpatJmqecKoro MeToaa b onpeaeae- 

HHH paaHOXHMHHeCKOH HHCTOTbl paaH03KTHBHbIX H30TOnOB. 

ynPAXHEHHE 2 

OnpeaeaeHHe npHMecefi paaHoaKTHBHbix MeTaaaoB b 
npenapaTe paanoaKTHBHoro H30Tona (J)oc(J)opa-32 MeToaoM 
KOaOHOMHOM paaHOXpOMaTOrpa(f)HH 

npH noayqeHHH <J)oc4>opa-32 nan cepbi-35 qacTo b KaqecTBe 
Marep«aaoB aaa HaepHoro o6ayqeHHH ncnoab3yioT coeaHHeHHH 
c MeraaaaMH, HanpwMep, NaCl, KC1, RbCl, Ca(P 03 ) 2 , 
FeCh, FeP, FeS h apyrne. KpoMe Toro, b obaynaeMbix Maiepna- 
aax MoryT b BHae npHMecefi naxoaHTbCH h apyrne MeTaaau. Ha- 
npHMep, coeaHHeHHH >Keae3a MoryT 6bnb 3arpH3HeHbi HpHMecbio 
KoSaabTa h t. a. 

OaHHM H3 3(})<}>eKTHBHbIX MeTOaOB VaaaeHHH pa, 1 HOaKTHBHbl\ 
npHMecefi, coaepxtamHXCH b pacTBopax b HOHHOfi (JjopMe, HBaner- 
ch MeToa hohoo 6 MemioH xpoMaTorpa<})HH. 

B KanecTBe noHooSMeHHbix copfieHTOB rnapoKo Hcnoab3yiOTCH 
H OHOOS M eH H bl e CMOabI, HBaHK>mHeCH CHHTeTHHeCKHMH HOHOrea- 
HbiMH npocTpaHCTBeHHbiMH noaHMepaMH. 

B MoaeKyanpHOfi ceTKe tbkhx noaHMepos coaep*aTCH ofiMeH- 
Hbie HOHbi, KOTopue Moryr BCTynaTb b peaxuHH hohhoto oSMena 
b pacTBopax saearpoaHToB: 

RA +BZ i=± RB + AZ, 

rae R — cHMOBoaHnecKoe o6o3HaneHHe HOHoreHHoro paaHKaaa 
cMoau, A h B — o6M6HHBaiomHecH hohu, Z — KaraoHHuft HaH 
aHHOHHblfi OCTaTOK B 3aBHCHMOOTH OT TOrO, 06MeHHB3K)TCH aH 
K3THOHbI HaH HHHOHbl. 

HoHoo6MeHHbieoop6eHTbi, ofiMeHHBaiomHe KaTHOHH, qacTo co- 
xpameHHO Ha3biBaioT KarHOHHTaMH, a oSMeHHBaiomHe aHHOHbi — 
aHHOHHTaMH. 
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IUh norjiomeHHH k 3 thohob MeTajuioB h 6 o 6 xoahmo Hcno./ib 30 - 
B 3 Tb KaTHOHHTbl. TaK, HanpHMep, Toro, HTO'Pbl OHHCTHTb pac- 
TBOp ot paflHoaKTHBHbix KaTHOHOB MeTajuioB, Hy>KHo nponycraTb 
pacTBOp qepe 3 xoJioHky KaTHOHHTa. Tanaa KOJioHxa a, 03 >KHa cop-: 
SHpOBatb pa JHOaKTHBHbIC K 3 THOHbI MeTajIJlOB. 

KOJIOHKH KaTHOHHTOB HJIH aHHOHHTOB MOryT SbITb HOITOJIb30- 

saHbi H wa onpe^ejieHHH paAHoxHMHHecKOH hhctoth paflHoaKTH3- 

HblX H3OT0riOB. 

ripH HCiI0.1b30BaHHiI KOJIO'HOK HOHOoSmCHHUX COpSeHTOB J.IB 
yflaJieHHa H3 pacTBopa tcx hjih hhwx pa.THoaKTHBiibix KOMndHCH- 
tob Hy>KHO, oABaxo, xopomo 3HaTb BOBMO/KHbifi xhmh3m npouec- 
cob, npoHcxojainHx b hohooSmchhoS KOJiOHKe. iipH nponycxaHHH 
paajiH^Hbix pacTBopoB aepe3 kojiohkh noHoo6MeHHbix copPeHTOB 
Hy>KHO 6bITb yBepeHHbIM B TOM, BTO KOMnOHeHT, yaaJieHHe KOTOpO- 
ro npeflnojiaraercH npoH3BecTH, aeHCTBHTejibHo HaxoAHTCB b hc- 
XO£HOM paCTBOpe B HyjKHOft HOHHOH (pOpMe. 

/lejio B TOM, HTO 3 3 CTO MeTaJIJTbl B 3aBHCHMOCTH OT CO'CTaBa 
H pH pacTBopa MoryT 6bHb He TOJibKo b c})opMe inpocibix cbo- 
6oAHbIX KaTHOHOB, HO H AaBaTb KOMnJieKCHbie COeAHHeHHH C pa3- 
JlHHHblMH 3HaKOM H BeJIHHHHOH 3apflAa. TaK, HanpHMep, HCeJI630 
#aeT HceAe3o-<jx>c<j)aTHbie KOMnjieKCbi, KOTopbie, 6yAy™ a;ieKTpo- 
OTpHUaTeJIbHblMH, He 6yAyTCOp6HpOBaTbCH IB KOJIOHKe KaTHOHHTa, 

C ^pyroft cTopoHbi, h HeKOTopbie khcjidth MoryT AaBaTb kom- 
njieKCHbie eoeAHHeHHn pa3^HMHoro cociaBa h pa3JiHHHOH 3apflA- 
HOCTH. KpOMe Toro, B H OHO 0 6 M e H H bl X KOJIOHKax HenOCpeACTBeHHO 
b npoueece xpoMaTorpacjDHpOBaHHH MoryT eo3AaBaTbCH thkhc 
ycjiOBHH, npn KOTOpbix SyAyT npoTeKaTb jiomhmo Honoo6MeHHOK 
COpgUHH T3K>Ke H pa3JIHHHbie APyrHe noSOHHbie C^HaHKO-XHMHHe- 
cKHe npoueccbi — o6pa30BaHHe ocaAKOB, KOMHAeKcoo6pa30Ba- 
HHe h Apyrne. 

Tax, HanpHMep, npn H36bixKe b pacTBope rHApoKCHJibHbix 
HOHOB B KOHOoSMeHHOH KOJIOHKe BO3M0HCHH0 BbinaA^HHe OC3AK3 
niApOoKHCH >HeAe3a, a ecjiH b pacTBope npHcyTCTByiOT <})oc4>aT- 
HOHH, to h o6pa30BaHne ocaAKa (J)oc(f»aTa Hcejie3a. 

IIpH pa3pa60TKe pauHOHajibHbix cxeM pa3A^JieHHH aemecTB 
xpoMaTorpa^HHecKHM mctoaom hco6xoahm npeABapHTejibHbifi 
BceciopoHHHii aHajiwa xHMH3Ma b03mohchhx npoueccoB. 

B AaHHOM ynpa^HenHH aah oHbiTa %AeT ahh npenapaT (J)oc- 
({)opa-32 e npnMecbio Ko6ajibTa-60. 3aaaqa 6yAeT 3aKjnonaTbCH 

B TOM, H TO 6 bl C nOMOLUbK) iK 3 TH O H H T O B 0 H KOJIOHKH 06 Hapy»CHTb 

npHMGCb ko6ajibTa-60, oTAejiHTb ee ot paAHoaKTHBHoro (^occi)o- 
pa-32 h onpeAeJiHTb oTHocHTeAbHVio 3arpH3HeHHocTb npenapaTa 
4)oc(})opa-32. 
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B Ka MecTBc KaTHOHHTa 6yAeT HcnoAb3oBaHa KaTHOHooSMeH- 
Haa CMOJia Ky _ 2, HBAHJOlIiaHCH CHAbHOKHCAOTHbIM KaTHOHHTOM. 
CiMojia aojiJKHa 6 biTb nparoTOBjieHa b H-(j)opMe. 3 to 3 Haa«T, 
aro o 6 .MeHHbiM hohom, HaxoaamHMCfl b cMOAe, aBjiaerca hoh H + . 
OpH nponycKaHHH pacTBOpa BJieKTpojiHTa aepe 3 koaohkv T 9 koh 
CM cUbi KaTHOHbi SynyT norjiomaTbca b oSmch na hoh BOAopoAa. 

npeABapHTejibHUMH onuTaMn ycTaHOBAeno, mo KogajibT b 
npncyTCTBHH (J)oc(J)opHOH khcaoth HaxoAHTCH b cjjopMe npOCTO- 
ro KaTHOHa Co ++ h Hunanne Apyrne no&OHHbie npoueccbi, Kpo\ie 
HOHHOBo O0MeHa Co ++ B K3THOHHTOBOH KOAOHKe He HB,yT. 

KojioHKa KaTHOHHTa 6yaex noAHocTbio copOnpoBaTb coAepma- 

iHHeca B pacTBope <j)occj)opHOH khcaoth hohh KoSajibTa. 

CymHocTb MexoAHKH oTjieJieHiHfl KoSajibTa ot (Jjoc^aTa 6y^er 
3aKJnoaaTbca b CAeAyiomeM. 

CHaaajia Hy>KHo 6yAeT npHroTOBHTb KOAOHKy cmoah KY-2 
b H-<J)opMe. JXjih onbua 6 epyT xaKoe koahhcctbo cmoah. 
mo6bi ee eMKOCTb norjiomeHHa 3HaaHTejibHo npeBumajia koaii- 
aecTBo npHMeceft, HaAHMHe KOTopbix npepnoJiaraeTca b paAHo- 
aKTHBHOM npenapaTe. PeKOMeHAyeTcn npnroTOBHTb cMOJiy, 
HMeromyio 3epHeHHe b npeaejiax 0,1 — 0,25 mm. HacbimeHne cmo- 
.3 bi hohom iBoaopOAa npo'H3BO'AHTca nyTeM cj)HAbTpauHH nepes 
KoaoHKy cmoah pacTBopa KHCJioTbi, nanpuMep, HC1. H 36 htok 
HC 1 3aTeM yAajiaerca n p o m mb a h h e m koaohkh AHCTHAAnpoBaii- 

HOfi BOAOft. I 

Flocjie Toro, Kan Koaomca roTOBa k paOore, aepe 3 nee 
nponycKaioT HCcneAyeMbift paAHoaKTHBHbiH pacTBop. HaAee ko- 
AOHKy npoMbiBaiOT boaoh aah yAaAeHHa H3 Hee ocTaTKOB 
pacTBopa. Ecjih b uccAeAyeMOM npenapaTe 6buia npHMecb paAHo - - 
aKTHBHblX KaTHOHOB MeT3AAOB H B KOAOHKe OCymeCTBAHAaCh 
TOAbKo npocTaa peaKuna HOHnoro oOMena, to b BepxHHx caohx 
koaohkh AOAJKHa o6pa30BaTbca paAHoaKTHBHaa 30 na copOnpo- 
isailHbix paAHoaKTHBHbix KaTHOHOB. 06aapy>KHTb 3Ty 3ony mojkho 
c noMombK) TopuoBoro cqeTHHKa-m,yna c Ana(})parMOH b bhac 
meAH (cm. phc. 3). 

TopucBbie CHeTHHKH-mynbi, npeAHaBHaneHHbie ajih H3yHeHHH 
pacnpeAeAeHHH paAHoaKTHBHbix BemecTB b xpoMaTorpac|)HHecKHx 
KOAOHKaX, CHa6>KaiOTCH HafiopOM AHaepparM H3 pa3AHHHbIX M3- 
TepHaAOB (nAeKCHFAac, aAIOMH'HHH, CBHHeil H Ap.), C P33AHHHOH 
UlHpHHOH ^meAH H C p33AHHHOH TOAIHHHOH nOTAOIHaiOmerO 
CA051. Bbioop Tex HAH HHbIX AH3CpparM AHKTyeTCH yCAOBHHMH 
onbiTa, THnoM perHCTpHpyeMoro H3AytieHHH, ypoBHeM aKTHBHOCTH 
h t. a. KpoMe Toro, TaKHe cneTTOKH-mynbi CHa6*aiOTCH HaOopoM 
OTACVIbHblX nAaCTHHOK-norAOTHTCABH A'™ 3aKpbIBaHHH UieAH 
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anacbparMbi c noMombio KOTopux T 3 K>Ke mojkho peryjiHpoBaTb 
CKopocTb cMda cneTMHKa, norJiomaTb oTAeJibHbie KOMnoHeHTH 
HAepHoro HSJiyneHHH. 

Ha pHC. 4 cxeM aTHuecKH noxa 3 aHo pacnojiojxeHHe cneTHHxa- 
uiyna h xpoMaTorpatfjHHecxoH kojiohkh b npouecce H 3 yHeHHH pac- 
npeAeJieHHH paAHoaxTHBHbix BemecTB b xoJioHxe. 

HeriocTaTKOM Taxoro cnoco6a H3yHeHHH pacnpeA^JieHHH 
paAHOaKTHBHbIX BeiUeCTB B xpOMatOrpat^HHeCKHX KOJIOHKaX 
HBJiHeTCH TO, mo c noMombio cMeTTOKa-wyna mojkho otaapyjKHTb 



* Phc. 3. TopuoBbiH cMemHK-myn c HadopoM jiHa(J)parM h miacTH- 

HOK-nor*aoTHTe^eH. 

TOJibKo H 30 T 0 nbi, HcnycxaiomHe JxecTxoe npoHHxaxjiiiee 
H3JiyweHHe. 

J\jin 6ojiee nojiHoro onpeAeJieHHH cop6HpotBaHHbix b xoJioHxe 
npHMeceft MOJKHO npOH 3 BeOTH HX iBbITeCHeHHe H3 KOJIOHKH B <j?HJIb~ 
TpaT, a 3aieM H3MepHTb aKTWBHOCTb noJiyneHHoro paAHoaKTHBHO- 
ro (J^HJibTpaTa oSumhwm cnocofioM. Ho ntwmoe BbiTecHCHHe cop6n- 
poBaHHbix npHMeceft He BcerAa yAaeTcn npoH3BecTH, Tax Kax 
HexoTOpbie BemecTB a HacTOJibxo npoHHO copfinpyioTCH, uto ajih 
hx nojiHoro BHTecHeHHH Heo6xoAHMo nponycxaTb 3 HaHHTeJibHbie 
o6T>eMbI paCTBOpa BHTeCHHTeJIH. 

Mojkho itohth h ApyrnM nyieM — npoH3BecTH cyxoe hjih 
M oxpoe oaojieHne cmojiu. copSHpoBatemeft paAHoaxTHBHHe npn- 
M6CH, H OnpeAeJIHTb aKTHBHOTb 30JIbI HJIH paCTBOpa 30JIbI. ripH 
H 3 BeCTH 0 H CTaHA^pTH3aUHH H3MepeHHH MOJKHO IIpOH3BeCTH H 
npHMoe onpeAeJieHHe axTHBHOCTH npeABapHTeJibHO BbicymeHHoft 
paAHOaXTHBHOH CMOJIbl. 
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Rjih onpeAeJieHHH paAHoxHMHqecKofi hhcto™ npenapaTa 
(J)oc4)opa-32 mojkho npHMeHHTb TaiOKe h kojiohky aHHOHHTa. 
npH nponycKaHHH Hccjie^yeMoro paAHoaKTHBHoro pacTBopa 
^epe3 kojiohky aHHOHHTa b Heft 6yAyT copfinpoBaTbcfl c|)oc(J>aT- 

HOHhl, a KaTHOHbl OCT3HyTCH B (})HJIbTp aTe. 

B KanecTBe aHHOHHTa mohcct 6biTb Hcnojib 30 BaHa cmoji# 

3X13-10, JT 3 JIHIOmaHCH CHJIbHOOCHOBHbIM aHHOHHTOM. 



Phc. 4. CxeMa pacnojio>KeHHH CMemnKa-myna h xpo\iaTorpa<})H- 
CKofi kojiohkh b npouecce Ksy^eHHfl pacrtpeAejieHHH pajjnoaKTHB- 
hux Beiu.ecTB b kojioh’kc. 06o3HaHeHHH: 5-2— c^eTHaa ycTaHOBKa, 

5FC — Bxo^Hoft 6 ^ok, HI- — liiTaTHB, CIU, — c^eTMHK-myn, K— xpo- 
MaTorpa^HqeCKaa kojiohk3. 

KOJIHHeCTBO CMOJIbl 6epeTCH TaKOe, HTOQbl HOJIHOCTblO 6hIJI 
norjiomeH KOJioHKoft cmojibi p a ak o a kth;b h bi ft (fioccjiaT. 

FIpeABapHTeJibHo KOJioHKy HacbimaioT hohom rHApoKCHJia ajih 
nojiyneHHH cmojihi b OH-cj)opMe. XIjih 3toto nepe3 KOJiOHKy npo- 
nycKaiOT pacTBOp NaOH, a 3aTeM kojiohky npoMbiBaioT boaoh 
ajih yAajieHHH ocTaTKOB pacTBopa. 

npn nponycKaHHH pacTBopa $oc(j)aTa nepe3 OH-o6MeHHyio 
KOJIOHKy aHHOHHTa 6yAeT npOHCXOAHTb COpdUHH ^OC(J)aT-HOHOB 
B o6MeH Ha HOHM THApOKCHJia. 

HTaK, ecjiH nepe3 OH-o6MeHHyio KOJiOHKy aHHOHHTa npo- 
nyCTHTb pacTBOp paAHoaKTHBHoro cjxx^aTa, 3arpn3HeHHoro 
paAH0H30T0naMH B KaTHOHHOH (|)OpMe } a 3aTeM KOJIOHKy npOMUTb 
BOAoft, to b KOJioHKe 6yAyT 3aAep>KaHbi paAHoaKTHBHbie cjiiocc^aT- 
HOHbi, a b 4>H,/TbTpaT nepeftAyT paAHoaKTHBHbie BemecTBa b Ka- 
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THOHHOH (J)OpMe, HanpHMep, HOHbl paAHOaKTHBHOrO K 06 a.flb- 

Ta Co ++ . 

C noMombK) cMemHKa onepeAeAHioT yAeAbHyio axTHBHOCTb 
cofipaHHoro (JmAbTpaTa, h noTOM pacciHTbiBaiOT yaejibHyro ax- 
THBHOCTb paaHoaKTHBHoft npHMecH b HccJieflyeMOM npenapaTe 

4>oc(J)opa-32. 

B ynpa*HeHHH 2 Syayr Hcncwib30BaHbi aah onpeAeAeHHfl 
paflHOXHMHHecKoft *iHCTOTbi npenapaTa <j)oc(j)opa-32 xoAOHxa xa- 
THOHHTa H KOAOHXa aHHOHHTa. 

OfiopyAOBaHHe h peaxTHBbi 

1. npoTHBeHb. noKpbiTbifi <})H.nbTpoBajibHofi OyMarofi; cfcHH- 
UOBblfl 3aiUHTHblfi 3XpaH; <f)apc[>OpOBaH KpyJKKa AAH OTfipOCOB*. 

2. riHneTKH Ha 0,2 ma, 1 ma, 10 ma; mnpHU. 

3. LLlTaTHBbi. 

4. GrexAHHHbie Tpy6xn AHaMerpOM 5—6 mm h aahhoA 25 cm. 

5. MajieHbKne xoHHHecKne bopohkh. 

6. CTaKaHHHKH Ha 50 mji. 

7. MepHHe xoa6ohkh Ha 25 mji. 

8. ripo6HpKH rpaAynpoBaHHbie h HerpaayHpoBaHHbie. 

9. GrexAHHHbie HameaKH aah HaHeceHHH npo6 paAHoaxTHB- 
HblX paCTBOpOB. 

10. TopuoBbiH CHeTHHK-myn c HaOopoM AHatj)parM h nAacTH- 
hok norjioTHTeJieii H3AyaeHHfi. 

11. CaeTHaH ycTaHOBxa B-2 

12- npenapaTbi (J)occ})opa-32 h xo6ajibia-60 c nacnopTaMH. 

B xanecTbe 'HCCJieAyeMoro pacTBopa npHroTOBHTb pacTBop CAe- 
Ayiomero cocTaBa: 0,1 H HsP*04 c yAeAbHOH axTHBHOCTbK) 

1 — 10 mxK P S2 /ma h 0,001 — 0,0001 h Co*CU c yAeAbHOH axTHB- 
HOCTblO OXO AO 0,1 mxK Co 60 /MA. 

13. HoHooOMeHHbie cmoah KY-2 h 9,133-10 c 3epHeHHCM 
0.10 — 0,25 mm. 

14. PacTBopbi: 1 h HC1 h 1 h NaOH. 

BbinoA'HeHne pafioTU 

A. PaSoTa c koaohkoB xaTHOHHTa 

1 floAroTOBHTb xoAOHxy xaTHOHHTa x onbiTy. Hah 3Toro 
B3HTb CTexAHHHyx) Tpy6xy A'H3MeTpOM 5 — 6 MM H AAHHOH 25 CM 
C OnAaBAeHHbIM XOHUOM, BCT3BHTb B 3TOT XOHeil, Tpy6KH M3A£Hb- 

* B pa6oie nc.nonb3yeTCH H30Ton Ko6a;ibT-60, HcnvcKatomHH raMMa-nvMw. 
Heo6xoAHMO npHMenjiTb cooTBCTCTByiouinc wepbi samuTbi npn pa6ore 
c raMMa-H3.nyMaiomnMH H30TonaMH. 
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khh TOMnoH H3 Bara, HaaeTb na Apyrofi Koneu Tpy 6 KH c no- 
JMOlUbK) pe3HH0BOH Tpy 6 KH MaJieHbKyiO KOHHHeCKyiO BOpOHKV, 
VCTaHOBHTb TpvfiKy b urraTHBe. B3HTb HaBecny 1,5 r B 03 Ay#mH 0 - 
cyxoft cMOJibi Ry-2, noMecTHTb ee b npoSnpKy h 3ajiHTb 10 mjt 
1 h HC1, npoSnpKy 3 aKpbiTb pe 3 HHOBoft npoOKoft h B 36 oJiTaTb 
cycneH3Hio cmojim. 

Tlojx CTeKJiHHHyio TpySny nociaBHTb cTaKaHHHK j\jih coOnpa- 
HHH cJ)H,/ibTpaTa. CTeKJiflHHyio TpyOny h BopoHKy 3anoJiHHTb pac- 
TBopoM 1h HC1 h 3aTeM cpa3y nocjie 3Toro nepeHecTH b BopoH- 
Ky B36o.aTaHHyK) cycneH3Hio cmojim H3 npo6npKH. CMOJia HaraeT 
oce^arb h oA'HOBpeMeHHo nepe3 Hee 6yAeT cj)HJibTpoBaTbCH pac- 
t'bop HC1, Hacbiman CMOJiy hohom BOAopoAa. Flocjie Toro, KaK 
paOTBOp khcjioth 6y.neT 0T(})HJibTpaBaH, qepe3 KOJioHKy npony- 
CTHTb 10 MJI BOHbl. 

2. BBecTH b kojiohkv 1 mji nccjieAyeMoro pa/moaKTHBHoro 
pacTBopa. C noMoiubio cneTqHKa-myna HccjieAOBaTb pacnpeAe- 
./leHHe 3KTHBHOCTH BAOJIb KOJIOHKH. HjIH 3TOrO HaHeCTH TyillbK) 

Ha ereKjie no »He cjioh kojiohkh AeJieHHH qepe 3 Ka>KAbie 0,5 cm, 
a 3aTeM H3MepnTb cqeTqHKOM-mynoM aKTHBHocTb Ka>KAoro cjioh 
KOJIOHKH. 

yKa3aHHe. riojib3yHCb HaOopoM pa3jiHHHbix AHac{)parM k cneT- 
HHKy-myny, Heo6xoAHMo fe cootb0tctbhh c KOHKpeTHbiMH ycjio- 
BHHMH H3MepeHHH IIOAOdpaTb Hy>KHyiO AHa(J)paTMy. npH 3TOM 
HMeTb b bhav, mto c})oc(})op-32 ncnycKaeT ncecTKoe 6eTa-H3Jiyqe- 
HHe c SHepruen E m ^l,7 Msb, a Ko6ajibT-60 — cpaBHHTejibHo 
MHrKoe 6eTa-H3-7iyqeHHe E m =0,306 Msb h >KecTKOe raMMa-H 3 - 
JiyqeHHe c sHepnieH Ei=l,17 Msb h E2=l,33 Msb. 

MacTb H3JiyneHHH 6yAeT norjiomaTbcn b cjioe cmojiu h 
cjioe cTeKjia Tpy6KH. PeKOMeHAyeTCH 6paTb AHa^parwy 
C HaHMeHbHieft HIHpHHOH mejiH h c HaH 60 JIbUieH tojiiixhhoh 3Kpa- 
HHpyiomero cjioh. MeM MeHbine mnpHHa mejin AHa^parMbi h 
oojibuie TOJiLUHHa caMOH AHacfiparMbi, TeM ynce nyqoK H3JiyqeHHH, 
Bbipe3aeMbin Anac^parMOH h TeM ToqHee onpeAeJineTCH aKTHB- 
HOCTb B A3HHOM CJIOC KOJIOHKH. EcJItf CKOpOCTb CMeTa OKajKeTCH 

onenb OojibinoH (>30000 hmii/m-hh) h ee He yAacTcn yMeHb- 
LUHTb c noMombio noAOopa Hy>KHOH AnacjiparMbb to ajih yMeHb- 
iueHHH cKopocTH cqeTa h norAomeHHH (qacTHHHoro hjih nojiHoro) 
6eTa-H3JiyqeHHH 4)occ£>opa-32, cjieAyer 3aKpbiTb mejib ruiacTHH- 
KOH-nor^OTHTeJICM. ToJHlZHHy nJiaCTHHKlf B3HTb T3KOH, MTo6bI 
CKOpOCTb cneTa He npeBbimajia 30 000 hmii/mhh. Pe3yAbTaTbi H3- 
wepeHHH aanncbiBaioT b Ta6jmuy 6. 

3. ripOMblTb KOJIOHKy 10 MJI BOAbl. BHOBb C TIOMOIUbK) CHeT- 
MiiKa-myna hcc.t CAOBaTb pacnpeAe.TeHHe a kthbhocth BAOJib 
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koaohkh. Pe 3 yjibTaTH H3MepeHHH 3anHcaTb TaioKe b TaSjiwuy 6. 

Ecjih nocjie npoMUBaHHH b BepxHnx caohx kcwiohkh dyAeT 06- 
HapyxteHa aKTHBHocTb, to sto dyAeT CBHAeTeAbCTBOBaTb o tom, 
hto npHMecb paAHoaKTHBHoro Ko6ajibTa-60 3aAepa<aHa koaohkoA 
xaTHOHHTa h TeM caMbiM oTAeJieHa ot 4>oc<|)opa-32. 

4. no pe3yjibTaTaM H3MepeHH& nocTpoHTb KpHByio nepBHHHO- 
ro pacnpeAejieHHH 3 kthbhocth kojiohkh Ai=f(L) h pacnpeAejie- 
HHH a«THBHOCTH HOCAe npOMHBaHHH KOJIOHKH A 2 ='f (Z,) . 

. 5. CMOJiy H3 CTeKJIHHHOH TpydKH TiepeHeCTH B KOJlfiy KbeJIb- 
AajiH h npoH3tBecTH MOKpoe CHCHraHHe cmojih. 

3aTeM onpeaejiaioT aKTHBHocTb pacTBopa, noJiyneHHoro noc- 
Jle CHCHraHHH paAHOaKTHBHOft CMOJIbI H paCCHHTHBaiOT OTHOCH- 
TejibHyio 3arpH3HeHHOCTb npenapaTa (})oc(})opa-32. 

npHMenaHHe. Rpn HeAOCTaTKe BpeMeHn n. 5 mojkho 

He BbinOJIHHTb. i 

MeTOflHKa MOKporo cxHramisi cmojim:* 1 r cmojiu noMemaiot 
b koji6.v KbeJibflajiH eMKocTbio 30—50 mji h 3ajiHBaiOT 20 Mft 
KOHueHTOHpoBaHHaft cepHofl KHCJiOTbi. npH mcaachhcm HarpeBa- 
hhh fo6H3aTejibHo noA Tarofi) HagAioAaeTcsi odyrAHBaHHe cmo- 
•jth. nocAe KHnHHeHHH b TeHeHHe 5 MHHyT noAynaeTCH nepHaa cy- 
cneH3HJi. OocAe stoto b KHnamyio cycneH3Hio AodaBAHiOT no 
KanAHM 10 MA KOHUeHTpHpOBaHHOH a30THOH KHCAOTH CO CKO- 
pocTbio 1 ma/mhh. HaHHHaeTCH BbiAeAeHHe napoB okhch a30Ta. 

B nDouecce AaAbHefimero KHnimeHHH coAep>KHMoe koa6h HaHH- 
HaeT nocTeneHHo cBeTAeTb. nocAe AodabAeHHH nocAeAHHx Ka- 
neAb a30THOH khcaoth khhhtht eme 5 MHHyT ao noAyneHHH co- 
BeDuieHHO npo3paHHoro pacTBopa. PacTBop 3aTeM nepeHocHT 
KOAHHeCTBeHHO B MepHyiO KOAfiOHKy, AOBOAHT BOAOA AO MeTKH, H 
onpeaeAHiOT ero yAeAbHyio aKTHBHocTb H3BecTHbiM cnocodoM. 


* JIaercH b pacMeie Ha 1 r cyxoft cmojiw. 
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T a 6 ji h u a 7 

OnpeAejieHMe OTHOcmejibHoro 3arpa3HeHHa npenapaTa 
c^oc(})opa-32 c noMombio kojiohkh aHHOHHta 


1. H3Mepenue ydeAbhou aKTuenocni pacTeopoe 

J3,aTa H3iM.epeHHH: 

Tnn ycTaHOBKM: JsTe yciaHOBKH: . . 

Tran cnemaRa: N° cqeTHHKa: . . . 

V H = ..... e;Vp= e; k= . . . 

Ooh ctjet^HKa N ( j ) = hmji/mhh. 


HccjieayeMbifl pacTBop npenapaTa 
(J)oct|DOpa-32 


oS'beM 

npo6bi 

1 

1 

a ( b ) 

n 

N 

B MJI 











in up 
= N — 
— N $ 


OiuifaTpar nocjie npoMtiBaHHH 
KOJIOHiKH aHHOHHta 


oC^eM 

npo6bi 

B MJI 

t 




a ( b ) 


N np — 
= N“ 
— N* 


* np - 


N np— 


PaaSaBJieHiie: 

yAe.ibHaa aKTHBHocTb HCCJie^yeMo- 
ro pacTBOpa: 

. . . . . . HMn/MHH • MJI 


Pa36aBJieHHe: 

Yiie^bnaa aKTHBHocTb (j>HJibTpara: 
HMn/MHH. M JI. 


2. PacneT OTnocujeAbHoao 3aepR3HenuR 

B KOJioHKy BBeJiH H'CxoAHbiH pacTBop oSneMOM . . . . MJI 

C o6me0 aKTHBHOCTblO HMn/MHH. 

OQ'heu (})HjibTpaTa nocjie BbtMbtBaHHH H3 kojiohkh a-HHOHHTa 

paAHoaKTHBHOH npHMecH: mji. Ooman aKTHBHocTb 

(JwjibTpaTa: HMn/MHH. O t ho ch t e ji b h o e 3arpH3HeHHe 

npenapaTa 4)occJ)opa-32: 

ofimafl aKTHBHocTb foHJibTpat a w j 00°/o — °/o 

o6iluih aKTHBHocTb BBejieHHoro pacTBOpa 
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B. Pa6oTa c kojiohkoh aHHOHHTa 

1. noztroTOBHTb KOJiOHKy aHHOHHTa k onbiTy. Cnoco6 noAro- 
tobkh kojiohkh aHajiornqeH npeAHAymeMy. JJjih onbrra B3HTb 
K-ffBecxy 1,5 r B03AyuiHo-cyxoH cmojim 3/1,3-10. HacbimeHHe cmo- 
Jibi thapokchji-hohom npoH3BecTH H3 pacTBopa 1 h NaOH. 

2. BBecTH b KOJioHKy 1 mji HcoieAyeMoro paAHoaKTHBHoro 
pacTBopa. C noMombK) cHeTHHKa-myna HccJieAOBaTb nepBHHHoe 
DacnoeAeJieHHe aKTHBHOCTH baojih kojiohkh. Pe3y;ibTaTbi H 3 Mepe- 
hhh 3anncaTb b Tafijinuy 6. 

3. nDOMbITb KOJIOHKy 10 MJI BOAbI, COOnpafl (|)HJIbTpaT B OT- 
ap.nbHvio MeDH.vK) npoSHpKy hjih MepHyio KOJiSoHKy. BHOBb hc- 
cjieAOBarb cneTHHKOM-mynoM pacnpeAeJienHe 3 kthbhocth baojih 
KO.TTOHKH. Pe3VJIbTaTbI H3MepeHHH 3anHcaTb B TaGjinuy 6. 

4. riocTPOHTb rpacJiHKH nepBHHHoro pacnpeAejieHHH aiKTHBHO- 
cth h pacnpeAeJieHHH aKTHBHOCTH nocjie npoMbmaHHH BAOJib ko- 
jiohkh: A=f(L). MeneHbie (f)oc(})aT-HOHbi aoji^khw noJiHocTbio 

CODOHPOBaTbCH KOJIOHKOH aHHOHHTa, HTO H AOJI>KHbI nOKa3aTb 
nojivneHHbie rpac})HKH pacnpeAejieHHH aKTHBHOCTH b kojiohkc. 

3. HaMeDHTb YAeJibHbie aKTHBHOCTH HCCJieAyeMoro paAHoaK- 
THBHoro pacTBopa h (|)HJibTpaTa nocjie npoMbiBaHHH. /Jjih stopo, 
caejiaB HeoOxoAHMbie pa36aBJieHHH HCCJieAyeMoro pacTBopa (cm. 
pafioTy M> 1 AaHHoro npaKTHKyMa), npHTOTOBHTb Taxon pacTBop, 
uTofibi HaHeceHHan b cTeKJiflHHyio nauienKy paAHoaKTHBHan npo- 
6a AaBajia b BbiOpaHHbix ycjioBHnx H3MepeHHH Ha cneTHHKe cko- 
pocTb cneTa He 6oJiee 3000 hmh/mhh. IlpenapaTbi totobbt b 3- 
5-KpaTHOH nOBTOpHOC'TH. OKOHHaTeJI bHblH pe3yjIbTaT BbIBOAHT KaK 
coeAHee apircJ)MeTHHecKoe H3 pe3yjibTaTOB H3MepeHHH OTAeJibHbix 
npo6. 

nocjie H3MepeHHH yACJIbHblX aKTHBHOCTeft paCTBOpOB pac* 
cHHTaTb OTHocHTeJibHoe 3arpH3HeHHe npenapaTa (J)oc(})opa-32. 
Pe3yjibTaTbi H3MepeHHii h pacneTOB sanncbisaioT b Ta6jinuy 7. 

ynPAMHEHME 3 

OnpeAejieHHe paAHOxHMHHecKoft hhctotw npenapaia 

paAHoaKTHBHoro H30Tona >Kejie3a-59 mctoaom 6yMa>KHofi 
paAHOxpOMaTorpa<t)HH 

OqeHb TOHKHM H 3(j)(J)eKTHiBHbIM MeTOAOM aHaJIH3a paAHOXH- 
MHHeCKOH HHCTOTbl pa/JHOaKTHBHblX npenapaTOB HBJIHeTCH Me- 
toa 6yMa>KHOH paAHOxpoMaTorpat})HH. 

MeTOAHKa noA.VHeHHH 6yMa>KHbix xpoMaTorpaMM b npHHUHne 
cocTOHT b cAeAyiomeM. 


45 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



. .1 - .11 L - 1..J ± - ...1 ~.~.L .14— — . 

Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 


Kanjia HccJieAveMOH cMecn BemeCTB HaHocHTCa, OTCTynaa He- 
CKOJIbKO OT Kpafl, Ha OAHH H3 KOHU.OB JIKCTa HJIH nOJIOCbl <|)HJIb- 

rpoBajibHOH SyMarH. Zlajiee, Kpafi jihcth 6yMarH onycKaeTca 
b DacTBopHtejib. B npouecce KanHjuiapHoro ABHjKeHHH pacTBO- 
DHTejiH no CvMare 6yneT nponcxoAHTb xpoMaTorpa^naecKoe 
pa3n.eneHHe cmcch BemecTB. Ecjih pa3AejiaeMbie BemecTBa hbjih- 
IOTCH 'DaflHOaKTHBIHUMH, TO nOCJie XpOMaTOrpa<J)HpOBaHHH CMeCH 
BemecTB h BbicyiiiHBaHHa 6yMarH mohcho c noMOWbio caeTHHKa. 
DaiiHOMeTpHnecKH, hjih c noMombio peHTreHOBCKoft hjichkh, pa- 
aHoaBTorDaiiHHecKH, H3ynaib pacnpeae.neHHe paAHoaKTHBHbix 
BemecTB b xpoMaxorpaMMe. 

CymecTByeT pan MeTOAHuecKHx pa3HOBHA«ocTeH 6yMa*Hon 
xpoMaTorpa^HH: OAHOMepHaa, AByMepHaa, KpyroBaa, ceKTopHO- 
oQHOMeDHaa h apyrne. B oaHOMepHofl xpoMaTorpatjiHH npo6y hc- 



Phc. 5 . OopMa ncuioc hah jihctob 6y- 
MarH npn o/iHOBpeMeHHoft xpoMaio- 
rpaipHH. MepHwe xpyxGKH — Meera HaHe- 
ceHHfl npo6. OrpeaxaMH yxa3ano na- 
npaBJieHHe ABHJxeHHH pacTBopHTejia. 

Pa3Mepu yKa3aHbi b mm. 


Phc. 6. OopMa jiHcra 6yMar« npx 
aByMepHOii xpoMaTorpa(})HH. ^epHufi 
Kpy>KOK — Mecro HaneceHHHfl npo6bi. 
CipejiKaMH yxa3aHO HanpaBJieHHe 
B.BHJKeHHH pacTBOpHTejiefl. Pa3Me- 
pbl VKa3aHU B MM. 


cjieAyeMoii cmcch HaHocaT Ha OTAejibHyio nojiocy, a earn HMeeT- 
ca MHoro npo6 h «CBHAeTejieii» (hhcthx H3BecTHUx coeAHHeHHfi) , 
ro hx HanocaT b pan. Ha jihct 6yMarn (pnc. 5). Zina pa 3 AeJieHHa 
npHMeHaiOT oahh pacrBopHTeJib, ABHJKymnflca b oahom Hanpa- 
jichhh (HanpaBAeHHe pacTBopHTena Hapnc. 5 yKa3aHO crpeJiKoft). 

B neyMepHOH xpoMaTorpa(J)HH npo6a cmcch BemecTB HaHOCHT- 
ca Ha oahom H3 yrnoB AHcra 6yMarn. CHanajia xpoMaTorpatJjnpo- 
BaHHe ripofibi BeneTca oahhm pacTBopHTencM b oahom Hanpae- 
jiohhh, a 33TeM nocjie BucyuiHBaHHa jihct 6yMar« nepeBopaaH- 
Baetca Ha 90°, h xpoMararpatjiHpoBaHaHe BeneTca npyrHM pac- 
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Phc. 7a. OopMa JiHCTa 6yM«rn npH KpyroBoft xpo* 
MaTorpacJ)HH. MepHbifi KpyjKOK — MecTO HaHeceHHH 
npo6ti. CTpejiKaMH yKa3aH0 pa^HajibHoe HanpaBJie- 
HHe ABH>KeHHH pacTBopmejiH, BnHTbiBaeMoro 6yMa- 
rofl qepe3 6yMa>KHbift (J)HTHJib. 76. OopMa no^ocw 
6yMarH npH ceKTopno-o/iHOMepHofi xpoMaiorpatjjiiH. 
HepHbift Kpy^KOK — MecTO HaHeceHHH npodbi. CTpeJi- 
K3MH VK33aHO HanpaBJieHHe 3BH>KeHHfl pacTBopHTejiH. 



a 
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TBopHTejieM b apyroM, nepneHAHnyAapHOM k npeAbiAymeMy Ha- 
npaB-JieHH'H (pnc. 6). 

Oa'HHHM H3 HeAOCTaTKOB OAHOMepHOH h AByMepHoii xpoMa- 
xorpatJjHH HBJiaeTCH AH<|)c{)y3Hoe paciunpeHne 30H OTAeAbHbix co- 
eAHHeHHH h, nan CJieACTBHe SToro, nepeKpbiTHe 3 oh h njioxoe hx 
pa3AejieHHe. 3 tot HeAOCTaTOK ycTpaHaeTca b MeTOAHKe KpyroBofi 
H CeKTOpHOfl XpOMaTOrpa(J)HH. 

B KpyroBOH xpoMarorpa(|)HH b JiHCTKe c))HAhTpoBaAbHOH 6y- 
Marn Bbipe3aeTca y3Kaa noAocna («XBocTHK»-(j)HTHAb). Ilpo6a 
HaHocHTCH c ocHOBaHHa Bbipeaa, Kan noKa3a«o na pnc. 7a, «xbo- 
cthk» onycKaeTCH !b pacTBopHreAb, h no HeMy pacTBopHTeAb 
BIlHTblBaeTCa AHCTOM 6yMarH. OpOHT paCTBOpHTeAH npH 3TOM 
pacTeKaeTca no SyMare paAnaAbHo (pnc. 7a). B npouecce raKO- 
ro xpoMaTorpacjrapoBaHHH nponcxoAHT Taione paAHaAbnoe abh- 
)KeHHe 30H pa3AeJi»eMbix BemecrB. 3ohm noAynaioT (jjopMy pac- 
UIHpJUOIA'HXCH OKpyjKHOCTeft HAH Ayr. TaK KaK KOAHHeCTBa pa3- 
AGAHeMblX BemeCTB nOCTOHHHbl, a AA HH a OKpyjKHOCTeH HAH Ayr 

nocTeneHHo yBeAHHHBaeTca, to nponcxoAHT nocreneHHoe conpa- 
UteHHe IHHpHHbl 30H. 3oHbI nOAynaiOTCH y3KHMH, a 3TO BeAeT 
k 6oAee neTKOMy h 3(f)(|)eKTHBH0My pa3AeAeHHio cmcch BemecTB. 

B ceKTopHo-OAHOMepnoH xpoMaTorpa^HH ko m 6 hh h p y ctch 
cnoco6 KpyroboH (ceKTopHoH) xpoMaxorpatfwH c oAHOMepHon 
(pnc. 76). /I ah xpo m a to rp atp h h eoKO ro aHaAHsa HonoAbayiOT 
cneunaAbHyio (JrHAbTpoBaAbHyK) 6yMary, BbinycKaeMyK) Harnefl 
6yMa*HOH npOMbIUIA6HHOCTbK). 

^Todbi npeAOTBpaTHTb HcnapeHHe pacTBopHTeAH npn abhjkc- 
hhh ero no 6yMare, npouecc xpoMaTorpaifnipoBaHHa npnxoAHT- 
ch npoBOAHTb b repMeTHnecKHx KaMepax. 

Ka*Aoe coeAHHeHHe Ha AHCTe 6yMarn 6yAeT HMeTb b AaHHbix 
ycAOBHflx (pacTBopHTeAH, TeMnepaTypa) CTporo onpeAeAeHHoe 
MeCTO, OnpeAeAHeMOe ero <J)H3HKO-XHMHHeCKHMH CBOHCTB3MH. 
rioAOJKeHHe Ka>KAoro eoeAHHemiH «a 6yMa>KHOH xpoMaTorpaM- 
Me MOHCeT XapaKTepH30B3TbCH K03(|)(J)HUHeHTOM ABHJKeHHH Rp : 


CKOpOCTb ABHJKeHHfl 30HbI AaHHOTo COeA'HHeHHH 

CKOpOCTb AbHH<eHHH (J)pOHT3 pacTBopHTeAH 

CorAacHo teopHH xpoMaTorpacjwH: 


Rp = 


I+h 


( 10 ) 


(H) 


rae h — pacnpeAeAHTeAbHoe OTHouieHHe, hhcachho paBHoe otho- 
ineH’HK) KOAHHeCTB BemeCTBa B nOABHJKHOH (j)a3e K KOAHHeCTBV 
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BemecTBa b HenoABHJKHon (jme. B aACop6unoHHofi xpoMaiorpa- 
(bHH pacnpeAeJiHTe^bHoe oTHomeHHe h paBHo OTHOiueHHio kojih- 
qecTB BemecTBa b pacTBope k KOAHHecTby BemecTBa b aAcopOH- 
pOBaHHOM COCTOHHHH. B pacnpeAHJiHTejibHoii (a6cop6uHOHHOH) 
xpoMaTorpad)HH Bejimuma h paBHa oTHomeHmo KOJiimecTB Beme- 
cTBa B noABHWHOM h HenoABHJKHOM AByx HeCMeLIIHBaiOmHXCH 

pacTBopHtejiax. B 3tom cjiywae: 


h= 


Vn-C n = Vn. ;t 
V„-C H V H 


( 12 ) 


rAe V n h V H — o 6i*eMbi iioabhjkhoh h HenoABH>KHOH c{)a3 coot- 

BeTCTBeHHO, C n H C„ — KOHUeHTpaUHH BemeCTB .B IlOABHXCHOfl H 
HenoABH>KHOH $a3ax cooTBeTCTBeHHO, a=*C n IC H — KoscfxjmuHeHT 
pacnpeAeJieHHB, 3aBHcnmHH ot pacTBopHMOCTH BemecTB b AByx 
HecMemHBaiomHXCfl (J>a3ax. 

JXjih pacmH(J)poBKH 6 y\ia>KHbix xpoM aTorp aM m MoryT 6 biTb 

HcnoAb3oiBaHbi CAeAyiomne noKa3aieAH: K03<t><t>HU,HeHTbi Rp, 

BH3yajibHoe conocTaBJieHHe xpoMaiorpaMM HeH3BecTHbix Beme- 
cTB c xpoMaTorpaMMaMit H3BecTHbix BemecTB (cnoco6 «icbhab- 
re/ieH»), cneumjmiiecKaH onpacKa 30H npw npoHBJieHHH. cneuu- 



Phc. 8. }KeJio6R f . Am pacTBOpHTe^eft np« npOBeaemiH 
xpOMaTorpa4)HpoBaHHH cnoco6ow HHcxoAHmero noTOKa. 
C/iesa— »eJio6oK H3 Mo;iH6,aeHOBoro CTeKJia (b pa3pe3e). 
CnpaBa— >Kejio6oK H3 Hep^aBeiomefi ctejih (b pa3pe3e). 


4 
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4»HMecKHft cBeT JiioMHHecueHUHH b yjibTpaAHOJieTofeux jtyqax h 
MH orHe apyrne. J 

Pa^HoaKTHEHue 30Hbi Ha 6yMax<HOH xpoMaTorpaMMe Kan 
y«ce OTMenajiocb, jierno o6HapyjKHBaioTCH paaHOMerpHqecKHM 
h^h paaHoaBTorpa<J)HqecKHM cnooofioM. 



t hc. 9. KaMepa RJin npoBeaenHa xpoMaTorpadjnpo- 
B3HHH cnoco6oM HHCxcuamero noTOKa. B KawecTBe 
KaMepu Hcno^b3yeTCH BereTauHOHHbift cocy^ B na- 
Mepe ydaHOBJieH CTeKJiaHHbin *eJio6oK. CBepxy co- 
cyn 3aKpbiBaetca CTex;ioM. * 


b AaHHOM^ynpaxcHeHHH nocTaiwieHa aa^a np-HMeHHTb Me- 
ioa oyMcUKHoii paAHoxpoMaiorpacjjHH k onpeaeJieHHK) paanoxH- 
MimeCKOH HHCTOTbl pa JH03KTHBHOrO >Kejie3a-59. 

B KaqecTBe xaiviep win xpoMaTorpa^HH MoryT 6biTb ncnojib- 
T ® 0JlbU1He BereTauH °HHbie cocyflbl, UHJIHHflpbl, aKBapny- 
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floTOK p acTB op HTeJi fl no SyMare MOHceT 6biTb bocxoahiuhm 
hjih hhcxoahiuhm. ripn criocoOe BocxoAflmero noToxa pacTBO- 
pHTejib MO>KeT 6biTb hhjiht npnMo Ha aho cTeKJiflHHoro cocyAa 
HJIH B OTAeJIbHblft COCyA, KOTOpblS CTa'BHTCH Ha aho KaMepbi. npH 


cnoco6e HHCxoAHiuero noTOKa 



Phc. 10. KaMepa Ann nojiyneHHH 
o^HOMepHUX h AByMepHbix xpoMa* 
rpaMM cnocofioM BocxoAflmero no- 
Toxa. B KaqecTBe xaMepu HcnoJib- 
30Banu absl BereiauHOHHHX cocy- 
Aa. PacTBOpHTejib HaJiHBaeTCa Ha 
aho HHJKHero cocyAa. JIhct 6yMarn 
CBOpaHHBaCTCH B BHAe UHAHHApa, 
KOTOpblfl CT3BHTCH B paCTBOpHTeAb. 

CBepxy 6yMa>KHbiH uhjihhap 3a- 

KpblBaeTCH BTOpbIM COCyAOM. MeCTO 
coeAHHeHHH cocyAOB 3aMa3biBaeTCH 
nJiaCTHJIHHOM. 


pacTBopHTejib HajiHBaeTcn b cne- 
UHajibHbie HcejioSKH m ereKJia 
hjih HepncaBeiomefl ciajin 

(pHC. 8). 

Ha pnc. 9 — 11 noKa3aHo He- 

CKOJIbKO Ofipa3U,OB pa3JIHHHbIX 
naMep xpoMaTorpa^HpoBa- 

HHH. 

KpyroBbie xpoMaTorpaMMbi 
nojiyHaiOT, Hcnojib3yH naiiiKH 
neTpH (pHC. 12), KpHCTajIJlH3a- 

Topbi (pnc. 13) hjih Apynie npii- 
cnocoSjieHHH. 

BucyiuHBaHHe jihctob <t>HJib- 
TpoBajibHoft 6yMarn nocjie xpo- 

MaTOrpa^HpOBaHHH IIpOH3BOAHT- 
Cfl nOA THrofl npH KOMHaTHOH 
TeMnepaType hjih b cyuiHJibHbix 
uiKatjiax. 

Ajih npoHBJieHHH 3oh 6ec- 
UBeraux BemecTB Hy>KHO npoBe- 
cth onepapHio npoaBjieHHH xpo- 
MaTorpaMMH. Ajih 3Toro jihct 
6yMarn, Ha kotopom coAepauiT- 
ch xpoMaTorpaMMa, onpbicKH- 
BaeTCH H3 CTeKjiHHHoro nyjibBe- 
pH3aTopa (pnc. 14) peaxTHBOM, 
AaiomHM peaKUHK) oxpauiHBa- 
HHH C HCCJieAyeMblMH COeAHHe- 
HHHMH. 

B03M05KH0CTb 3arpH3HeHHH 
upenapaia JKeJie3a-59 ApyrHMH 

paAHOaKTHBHUMH H30TOIiaMH 
BUTeKaeT H3 cjieAyiomero. 

Bo-nepBMX, npapoAHOe xce- 

Ae30 COCTOHT H3 HeCKOJIbKHX 

H30toiiob (Fe 54 , Fe 56 , Fe 57 , Fe 58 ) . 
I"Io3TOMy npH oSAyneHHH npn- 
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poAHoro >KeJie3a c pa3AHqHbiMH H30TonaMH Moryi npoHcxoAHTk 

pa3^HMHbie H^epHbie peaKUHH. 

Bo-BTopbix, npenapaTM >Kejie3a, HAymae ma o6jiy^enne f 
MoryT HMeTb npHMecH Ko6ajibTa, ihhkcjih h Apyrnx conyTCTBy- 
ioiuhx TpyAHooTAejiHMbix npHMecefl. Flpn o6jiy i ieHHH npHMecefl 
i iacTHuaMH Taione MoryT hath pasAHHHbie HAepHbie peaKUHH, Be- 



Fhc. 11. Eojibiiiafl xpoMaTorpac})HqecKaH KaMepa H3 
HepwaBeioiiteH crajm .zuia nojiyueHHH a^HOMepHbix 
h ^BywepHbix xpoMaTorpaMM cnocotfoM HHexoflame- 
ro noTona. B BepXHeft ^scth Kawepbi ycTaHOBJieHbi 
>KeJio6KH H3 Hep>KaBeiomeft CTajiH. Csepxy KaMepa 
repMeTHMecKH 3aKpbiBaeTca kphiukoh. Rj ih Ha6jiio- 
AeHHH 3a (J)poHTOM pacTBopHTe^iH b CTeHKe Kawepbi 
HMeeTCH CMOTpOBOe OKHO, 
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aymne k 0(5pa3OBaHHK) paaHoaKTHBHbix H30TonoB. B KaMecTBe 
npHMepa, HJiJiiocTpHpyioiiiero cKa3a«Hoe, mo>kho npHBecTH cjie- 
ayiomHe Hjrepwbie peaKUHH c HeftTpoHaMH: Fe 58 (n, y)Fe 59 , 
Co 59 (n,p)Fe s9 , Co 59 (n, y)Co 60 , hjih peanuHH c aefiTepoHaMH: 
Fe 58 (d, p) Fe 59 , Co S9 (d, 2p) Fe 59 , . Co 59 (d, p) Co 60 , Co 59 (d, 2n) Ni 59 . 



Phc. 12 . FIo^yMeHHe MaJibix KpyroBbix xpoMaTorpaMM, Hcncvib" 
3yiOTCH HailIKH IleTpH. 


H3 paCCMOTpeHHH 3THX peaKUHH BbITeKaeT BO3M0>KH0CTb 
3arpH3HeHHH npenapaTa >Ke*/ie3a-59 AOJiroJKHByiuHMH H30TonaMii 
Ni 59 h Co 60 . Bbixou peaKUHH o6pa30BaHHH Ni 59 oueHb Maji, 
ii 03 T 0 My ero npHcyTCTBHe b npenapaie >Ke,Jie3a-59 MaJio BepoHT- 
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ho. HanSojiee BepoHTHo npHcyTCTBHe b npenapaie *ejie3a-59 
paflHoaKTHBHoro H 30 Tona Co 6# , Tan nan KoCajibr HcnoJib 3 yeTCH 
fljia nojiyneHHH >Kejie 3 a -59 no peaKUHHM Co 89 (n,p)Fe 59 hjih 
Co 59 (d,2p)Fe 59 , mj KOTopbix ecTb KOHKypHpyromne pearawH 
Co 59 (n,Y)Co 60 h Co 59 (d,p)Co 60 . 

CyuiHocTb MeTOAHKH onpeaejieHHn pa,n,H0XHMHHecK0H hhcto- 
Tbi npenapaia wejie3a-59 dyMaiKHOfi paflHoxpoMaTorpa4>HeH 
aaK^ronaercH b cneayiomeM. 



Phc. 14 . CTeKflsiHHbifl ny^bBepH 3 a- 
Top juih npoHBJieHHH 6yMaxHbix 
xpoMaTorpaMM. 


Elpoda HccjieayeMoro npenapaia xejie3a-59 oSbcmom 0,01 mji 
H aHOCHTCH Ha xpoMaiorpa^nnecKyK) CyMary h noABepraeTCH 
xpoMaTorpatJ)HpaBaHHio cneunajibHo noaodpaHHHM pacTBOpH- 
TejieM. Ilocjie OKOHnaHHS xpoMaTorpadmpoBaHHH dyMary Bbicy* 
niHBaioT n HJia^yT Ha peHTreHOBCKyio njieHKy ajih nojiyneHHH 
pajHoaBTorpa^a c dyMaacHOH pan,HoxpoMaTorpaMMH. 

Ecjih npenapai xejie3a-59 aBJiaeicn panHox'HMHnecKH hhcthm 
to n,oJi)KHa nojiyHHTbcn ozuia pa/moaKTHBHaH 30Ha. Ecjih *e oh 
3arpn3HeH apyrHMH paflHoaicrHBHbiMH npHMecuMH, to Ha 6 y- 
Mare aojijkho o6pa30BaTbca HecnoJibKO 30H. 

HueHTHfjiHKauHH 3 oh xpoMaTorpaMMbi MOHceT duTb ocymecT- 
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BJieHa M6T0A0M cBHAeTejieft. Tan Kan Mbi n0AO3peBaeM npwcyT- 
CTBHe b npenapaie >Kejie3a-59 H30TonoB Ni 59 h Co 60 , to b Ka^e- 
cTBe CBHAeTejieft Hy>KHo B35m> KaTHOHbi HHKejin h KofiajibTa. 
Rjih SToro H0 o 6 xoahmo npeABapHTejibHo onpeAejiHTb nojioiKeHHe 
3 THX KaTHOHOB Ha XpOMaTQrpaMMe npH COBMeCTHOM hx xpoMa- 
Torpa^npoBaHHH c KaTHOHOM >Kejie3a. 
rip.H O^eHb HH3KHX KOHUeHTpaiJHHX HeJIb3H 0&Hapy>KHTb 30HW 
9 thx KaTHOHOB Aaace nyieM npoHBJieHHH xpoMaTorpaMMbi peaK- 
THB3MH, AaiOmHMH BblCOKO^yBCTBHTCJIbHbie peaKUHH OKpaiHH- 
B3HHH. 

nOSTOMy A-HH Sojiee TOHHOH HAeHTH(j)HKaiJHH paAHOaKTHBHbIX 
30 h Ha 6yMa>KHOH paAHoxpoMaTorpaMMe uejiecoo6pa3Ho a o6a~ 
BHTb k aHajiH3Hpy©M0My npenapaTv HeKOTOpoe koahhcctbo 
HOCHT ejiefl Tex KaTHOHOB, np HcyrcTB He KOTOphix noA03peBaeTCH. 
noAyHeHHyio xpoMaTorpaMMy npoHBJiniOT cooTBeTCTByiomHMH 
peaKTHBaMH. ConocTaBJina paAHoaBTorpat}) h 6yMa>KHyio 
xpoMaTorpaMMy, npoHBJieHHyio x h m hh cckh m h peareHTaMH, 
MOJKHO TOHHO OnpeAejiHTb p a AH 0 a KTH B H bl e IipHMeCH. Tan 

KaK MeroAOM 6yMa>KH0H xpOMaxorpacjiHH MonceT dbiTb ocymecT- 
BJieHo nojiHoe pa3AeJieHHe Bcex KOMnoHeHTOB, coAepHcamnxc* 
b 3HajiH3HpyeMOM npenapaTe, to AaJiee mojkho onpeAejiHTb h 
KOJ iH^ecTBo Ka>KAoro KOMnoHeHTa b OTAeJibHocTH. C noMombio 
c^eTHHKa onpeAeJineTCH aKTHBHOCTb k 3 >kaoh p aAHoa kthbhoh 
30HH. A 3To Aaer B03M0>KH0CTb onpeAejiHTb OTHocHTejibHoe 
3arpn3HeHHe npenapara KajKAWM paAnoaKTHBHbiM H30TonoM- 
npHMecbK). 

H3 Bcero cKa3aHHoro BbiTexaeT, hto MeTOAHKa 6yMa>KHOH 
paAHOxpoMaTorpa(J)HH HMeeT pHA HecoMHeHHbix aoctohhctb no 
cpaBHeHHio c ApyrHMn MexoAaMH onpeAejieHHa paAHoxHMHne- 
CKOH HHCTOTbl paAHOaKTHBHbIX H30T0n0B. 


06opyAoeaHHe, MaTepHajiw h peaKTHBw 

1. HauiKH IleTpH. 

2. npn6op ajih nojiyneHHfl xpoMaTorpaMM no cnocofiy hhc 
xoAHmero noToxa (cm. pnc. 9). 

3. MHKponnneTKH. CTeKJiHHHbie najioqKH. 

4. CTeKJiHHHbiH nyjibBepH3aTop. 

5. KacceTbi ajih peHTreHOBCKHx njieHOK*. 

* Hy>KHo HMeTb oCopyiioBaHHyio $0T0K0MHaTy. 
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6 . CnexqHK-myn c HafiopoM AnatJjparM. 

7. XpoMaTorpa^HHecKaH 6 yMara h hohchhiih. 

8 . PeHxreHOBCKHe iuieHKH**. 

9. llpenapaT p a aho a kth b h or o ,H30Tona >KeAe3a-59 b coeAH- 
H 0 HHH FeCU C yAeJIbHOH aKTHBHOCTbK) 1 M'kK/mJI (AAA HCCJieAO- 
BaHHfl). 

10. Cojih Ni(N 03)2 h C0SO4 — HcnoJib 3 yiOTCH b xanecTBe 
HOCHTeJieH. 

11. PacTBopHTeJib aah xpoMaxorpa(J)HpoBaHHH CAeAyiomero 
cocxana (b 06 'beMHbix npoueHxax) : H- 6 yxHAOBbiH cmrpT 
(GyxaHOji) -40, auexoH-30, coAHHan khcaoxh (yA. sec 1 ,19 t/cm 3 ) -20, 
uoAa-10. 

12. HacbimeHHbiH pacxBop pOAanHCToro bmmohhh b auexoHe — 

HcnoJib3yeTCH npoHBAeHHH na 6 yMare 3 oh >Kejie3a h 

Kofiajibxa. 

13. l°/o pacxBop AHMexHJi tahokchm a b NH 4 OH (25°/o) — -hc- 

nOAb3yeTCH A-^IH npOABAeHHH 30HbI H'HKeJIH. 

BbinojiHeHHe pa6oTbi 

1. Bbipe3aTb H3 xpoMaxorpac})HHecKOH OyMaru He-CKOAbKo 
KBaApaTHbix jihctkob no o6pa3uy Ha pnc. 7a aah noAyqeHHH 
KpyroBbix xpoMaxorpaMM h HecKOAbKo noAOC no o6pa3uy Ha pnc. 
76 aah noAyqeHHH ceKxopHO-OAHOMepHbix xpoMaxorpaMM. 

2. JXJISI XpOMaXOrpacJj'HpO'BaHHH B3HXb ABa paAHOaKXHBHbIX 

pacTBopa: nepBbift — hcxoahwh pacrsop FeCU, Bxopoft — hc- 
xoAHbift pacxBop FeCb c AoOaBKoft HocHxeAeH. JXjw noAyneHHH 
Bxoporo pacxBopa k ncxoAHOMy pacxBopy FeCB Ao 6 aBHXb no 
10 Mr coach Ni(N03)2 h C0SO4 b pacnexe Ha 1 ma pacxBopa. 
UeAecoo6pa3Ho npHroTOBHXb HeSoAbinoe koahhccxbo sxoro 
pacxBopa, HanpnMep, 1 — 2 ma. 

3. HaHecxn c noMombio m h k pon h n ex kh Ha noAroxoBAeHHbie 
ahcxkh xpoMaxorpa4)HHecKOH 6 yMarH (Mecxa HaHeceHHH yna 3 a- 
Hbi Ha pnc. 7a h 76) npo 6 bi paAHoaKTHBHbix pacxBopoB oG^emou 
no 0,01 ma. IloAcyuiHXb Ha B03Ayxe HaHeceHHbie npo 6 bi 
pacxBopa. 

4. HaAHXb Ha aho nameK Flexp'H no 20 ma pacTBopnxeAH 
Aah xpoMaxorpac})HpoBaHHA. KBaApaxHbie ahcxkh noAo>KHXb Ha 
n a in Ky IlexpH, onycxHB b pacxBopnxeAb cJ)HTHAb h 3 aKpnxb naui- 
kh xaKHM'H Me HauiKaMH. XpoMaxorpa(})HpoBaHHe npoAOAJKaexcn 
okoao 2 nacoB, 3a 3 x 0 BpeMH cfypoHX p aoxBopHTeAH Ha 6yMare 
AOHAex ao Kpan naniKH. 

** yK33aHHH no xpaHeHHio h o6pa6oTKe peHTrenoBCKHX mieHOK npHJia- 

raiorcn k iix ynaKOBKe. 
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5. FIoAroTO'BHTb k onbiry npH6op j\jw noAyqeHHB hhcxoah- 
mux x p o m a t o r p a m m (cm. pnc. 9). YcTaHOBHTb b Bepxnen mscth 
UHjiHH^pHMecKoro (BereiauHOHHoro) cocyAa iBaHH-OHKy — >KeJio- 
6 ok. HajiHTb b nee 10 mji p a ciBOp h t e a h aah xpoMaTorpac^wpo- 
B 3 HHH. IlOMeCTHTb B >KeA060K BbIpeaaHHblH (JjHrypHblH KOHeU no- 
;iocbi 6yMarH, 3aKpennB ero b BaHHOHKe c noMombio npeAMerHoro 
deKJia. Ha a ho cocyaa cneayeT Tax>Ke HajiHTb HecKOJibKo mji 
pacTBopHTejiH c tcm, MToSfci npocrpaHCTBo cocyAa-KaMepbi 6bIJlO 
BacbimeHO napaMH ipacTBopmejiH. 3a»pbiTb cocyA c-Bepxy ctck- 
jiom. J\jin repMeTH3auHH xa-Mephi MecTO coeAHHeHHH crexjia h 
cocyAa 3a-Ma3aTb ruiacTHJiHKOM hah Basenmou. 

XpoMaTorpa(j)HpoBaHHe npoAOA>xaeTCH 12—15 nacoB. 3a 
3TO BpCMH (f)pOHT p aCTBOpHTCAH AOJDKCH npOHTH paCCTOHHHC 

OKOJI O 25 CM. 

6. Tlocjie oKormaiiH« xpoM aiorp acjpnpoBaHHH jihctkh h nojio- 
cu BbicyiiiHsaiOT noA THrofi na B03Ayxe, a 3aieM KJiaAyT b 
K acceTbi c pcHireHOBCKOH iuieH'Kofi. 3aKjiaAKa x p o m a t o r p a m m 
B KacceTbi C peHTTCHOBCKOH nJICHKOH HpOH 3 BOAHTCH B cj)OTOKOM- 
naie. 9 kciio3Huhh 6,yMa>KHbix pa AHOxpoM aiorp 3 mm na peHTre- 
HOBCKoii nJieHKe — 20 qacoB. 

7. n pH TO T OB H T b npOHBHTCJIb H 3aKpenHTeAb. npOHBHTb 
pemreHOBCKHe ruienKH. 3ia onepaunn iax}Ke npOBOAHTca b tyo- 
TOKOMHaie. nocjie Toro, xax njieHKH 6yAyT xopouio npoMbiTbi 
BOAOH, BbICyillHTb HX Ha B03AyXe. 

8. npOHBHTb 6yMa>KHbie xpoMaiorpaMMbi xhmhbcckhmh 
peaKTHBaMH. Z(ah stoto xpoMaiorpaMMbi 3axpenjiHK)TCH khoh- 
K a M H Ha ACpCBBHHOH paMKe H OnpbICKHBaiOTCH H3 nyAbBepH3a- 
xopa CHanajia HacbimeHHbiM pacTBOpoM poAaHHCToro 3 mmohhh 
B aueTOHe, KOTOpblH npOHBJIHeT 30HbI 5K0JIC3a H Ko6aJIbT3: 30Ha 
>KCJie3a 6yAeT HMeib xpacHO-6ypbiH ubct, KoSajibTa — roAy6ofi. 

3oHa HHKejiH AOJi>KHa naxoAHTbCH noA 3ohoh xoOaAbTa, ho 
0H a He npoHBJiHCTcn poAaHHCTbiM aMMOHHeM. nocjie noAcyiuH- 
B aHHH OyMani ocTopoacHo c6pa6aTbiBaioT xpoMaiorpaMMy noA 
roAydoH 30H0ii KoSajibTa aMMnaqHbiM pacTBopoM AHMeTHATAH- 
OKClIMa, npHMeHHH AAH 3TOTO KHCTOHKy HAH CT e K Jl H H H y 10 naJIOM- 
Ky. npOHBJieHHaJI 30Ha HHKCAH 6yACT HMeTb CBeTAO-pOSOBYK) 
oKpacxy. 

9. nOACYLLIHB npOHBJICHHbie XpOM3TOTp BMMbl, COHOCTaBJIBIOT 
HX C paAHOaBTOrpa(})aMH, ,H 3THM CaMbIM BblACHfllOT COCTaB 
paAHoaKTKBHbix npHMeceft. 

10. OnpeAeJiHTb ■ K09(|)4)HUHeHTbi Rp A^ ih hohob >Ke.ie3a, hh- 
KeAH H Ko6aAbTa. 

11. FIpOBeCTH paAHOMCTpHqeCKOC H‘C C A C A OB a H H G OAHOH H3 
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ceKTopHooAHOMepHbix xpoMaTorpaMM (jiymue B3HTb HenpoflBJieH- 
HyK) xpoMaiorpaMMy) . BAOJib ikxjiockh HaHecTH acjichkh nepe3 
Ka^Abie 0,5 cm h Aajiee c noMombio cneTHHKa-myna c AHa(|)par- 
moh 0,5 cm Hccjie^OBaTb pacnpeAe^ieHHe pa^HoaKTHBHOCTH BAOJib 
nojiocKH. no pe3yjibTaTaM H3MepeHHH nocrpoHTb rpac[)HK pac- 
npeAe^eHHH pa^HoaKTHBHbix BemecTB baojib iiojiockh 6yMara. 
OnpeAejiHTb ofimne 3kthbhocth k3>kaoh 30 HU. BbiaHcjiHTb cyM* 
MapHyio aKTHBHocTb Bcex 3 oh, a 3areM paccHHTarb OTHOCHTeJib- 
Hoe 3arpH3HeHHe ajih KajKAoro o6Hapya<eHHoro p a AHoaKTHBHoro 
H30Tona-npHMecH. 

npeA^iaraeTCH chmhm cociaBHTb (j)opMy 3anncH pe3yjibTaT0® 
AaHHoro ynpa^HeaHH. 

3anncb pe3yjii»TaTOB paAHOMeTpHnecKoro HocjieAOBaHHH 6y- 
MaJKHblX XpoMaTorpaMM MO>KHO npOH3BOAHTb no (bODMe Ta6- 
JIHAbl 6. 
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PABOTAM3 

METOfl H30T0nH0r0 PA3BEAEHHJI 

B b e a e h h e 

npH npOBeAeH.HH XHMHH0CXHX aHajIH30B Macro B03HHKaeT 

3aAana onpeAeAeHHH adoojuoTHoro xojiHHecTBa BemecTBa, bxo- 
Afliuero b cociaB cjiojkhoh MHoroxoMnoHeHTHOH CHCTeMbi. 

O^HaKo pemeHHe Taxon 3aAa™ c noMombio KjiaccHHecxHX 
MeTO^OB XHMH^ecKoro aHajiH3a, xax npaBHJio, conpjmeHo co 
3HaHHTeJIbHbIMH Tp y A H OCTH'M H npH pa3AeAettH'H CMeCH BemeCTB 
h KOJiH^ecTBeHHOM BbiAeJieHHH b hhctom BHAe onpeAeJiaeMoro 
BemecTBa. C^eAyeT oTMeTHTb Taxjxe, hto He BcerAa yAaeTca 
BblAeJTHTb HHAHBHAyaJIbHOe BemeCTBO iH 3 CJIOJKHOH CMeCH, He pa3- 
pyuiH'B ero. 3 to HMeeT Mecra, HanpHMep, npH aHaAH3e MHornx 
OpraHH^eCKHX COeAHHeHHH B SHOXHMHHeCKHX HCCAeAOBaHHHX. 

npH pemeHHH yxa3aHHOH Bbirne 3aAann nnorAa nejiecoo6pa3~ 
HO npHMeHHTb MeTOA H30TOnHOro pa3BeAeH'HH. PaCCMOTpHM 
cyuiHO'CTb SToro MeTOAa. 

riycTb b aHajiH3HpyeM0M paeTBope b cMecn c ApyrHMH Beme- 
CTB3MH coAep>KHTCH HHTepecyiomee Hac BemecTBo* Bee aToro Be- 
mecTBa P x H'BJiHeTCH HeH3BecraoH BeAHHHHoft h ero Hy>KHo onpe' 
Ae^iH’Tb. JXjih npoBeAeHHH aHajiH3a npHroTOBHM npo6y craHAapT- 
Horo pacTBopa Toro >xe caMoro hhctoto BemecTBa, noMeneHHoro 
cooxBeTCTByiomHM paAHoaxTHBHbiM H30TonoM. FlycTb o6maa 
aKTHBHocTb sToro pacTBopa paBHa A, a Bee MeneHoro ©emecTBa 
P 0 . TorAa yAejibHaa aKTHBHocTb MeneHoro BemecTBa b craHAapT- 

hom paeTBope 6yAeT 

“ o 

Ecjih npHroTOBAeHHyio npo6y CTaHAapTHoro pacTBopa 
CMeuiaTb c aHaJiH3npyeMbiM pacTBopoM, to npoH3oftAeT «H30T0n- 
HOe pa3BeAeHHe» paAHoaxrHBHoro HHAHxaTopa, Tax xax k hoch- 
TeJIIO C BeCOM Po B CTaHAapTHOM paeTBope npHSaBHTCH HOCHTeJIb 
BecoM P x b 3 HaJiH 3 HpyeMOM paeTBope. Ho o6man aKTHBHocTb 
CMeuiaHHbix pacTBopOB ocTaHeTCH npencHen, paBHofl A. 
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IlosTOMy Mbi HMeeM: 

A = P 0 a 0 = (Po + P x ) a (13) 

rAe a — yAtvibHan aKTH'BHOCTb MeneHoro BemecrBa nocAe CMeuie- 
HHH paCTBOpOB. 

H 3 ypa'BHeHHH (13) noAynaeM CAeAyiomyio (})opMyjiy rjm 
onpeAe/ieHHH h e h 3 b e ct h 0 h BeAHHHHbi P x : 

p x = Po( ^- 1} (14) 

TaKHM o6pa30M, Becb aHaAH3 cboahtch k onpeAeAenmo 
yAejrbHbix aKTHBHocTefl a 0 h a. 

UpeiiMymecTBo mctoas H30TonHoro pa3BeA£HHH no cpaBHe- 

HHK) C ApyrHMH MeTOABMH 3 aKAlOHaeTCH B TOM, HTO AAH OUpejie- 
ACHHH yAe.TbHOH aKTHBHOCTH BeLUCCTBa AO CT a TOM HO BblAeJIHTb 

c noMoiubK) Jiiofioro noAXOAHiuero cnocofia m/ibKo HaCTb onpe- 
AeAHeMoro BemecrBa, a He Bee BemecTBo noAHoerbio. 

MeTOA H3CTonHoro pa3BeACHHH ocofieHHo ueHeH, KorAa b 
aHajiH3HpyeM0H CMecH npHcyTCTByior BemeCTBa, 6AH3KHe no 
cbohm cBOHCTBaM k onpeAeAneMOMy, HanpHMep, SAeMeHTbi- 
XHMHnecKHe aHaAorH, peAKHe 3eMAH, opraHHnecKHe coeAHHeHHH, 
cocTaBAHioiAHe roMOAornnecKHe pHAbi h t. a* 

MeTOA HBOTonHoro pa3BeAeHHH uomer HcnoAb30BaTbcn 
b Shoxhmhh, arpoxHMHH h noHBOBeAeHHH np-H aHaAH3e pacra- 
TeAbHblX BbITH>KeK, nOHBeHHbIX paCTBOpOB H t. n, 

ynPA?KHEHHE 

KoAH i iecTBeHHoe onpeAeAeHHe HOAa mctoaom H 30TonHoro 

pa3BeAeHHH 

B ashhom ynpancHeHHH cTaBHTcn 3aAana KOAHHecTBeHHoro 
onpeA^AenHH HOAa b npncyTCTBHH noHa XAopa. B nanecTBe 
p a a h o a kt hb ho ro HHAHKaTopa HcnoAb3yeTCH H30Ton ftoAa-131. 

BbiAeAeHHe HOAa H3 pacTBopa np0H3B0AnrcH mctoaom ocaac- 
Aeinin (ocaAHTeAb — AgN0 3 ). Ecah ocajKAeHiie hoas nponsBO- 

AHTb npFi HCAOCTaTKe OCaAMTeAH, To BCAeACTBHe pe3KHX pa3AH- 
HIIH B npOH3'BeACHHHX paCTBOpHMOCTeH OCaAKOB AgJ H AgCl 
( n p 6 h 3 b e a e h h h paeTBopHMocTefl paBHbi 1,5 * 10“ 16 h 1, 6. 10 " ! 
COOTBeTCTBSHHO) , H 3 paCTBOpa 6 yAeT BblACAHTbCH TOAbKo OCa- 
AOK AgJ. 

Hah TOTO, HT 06 bI nOAHOCTblO HCKAIOHHTb KaKOe-AH6o oca>K- 
Aenne XAopa npn ocajKAGHHH HOAa, peKOMeHAyeTcn Ao6aBAeHHe 

66 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


aMMHaKa, raK Ka« s ero npHcyTCTBHH AgCl pacTBopflercsrc oopa- 
30B8HHeM pacTBopiiMoro aMMHa^Horo KOMnjieKca [Ag(NH3) 2 ]Cl, 
IB TO BpeMH KaK AgJ B H36bITKe aMM'HBKa HepacTBOpHM. Koh- 
eraHTa h ecTO fl kocth aMMHaMHoro KOMnjieKca Ha mhofo nopHA- 
KOB BblLIJe npOH3BeAeHHH paCTBOpHMOCTH AgJ- rioSTOMy IB npn- 



CyTCTBHH HOHOB HO/U KOHU6H- 
Tpau,HH 3Toro KOMnjieKca SyAGT 
HHHTO>KHO Majia, 'H npaKTHHeCKH 
Bee cepeSpo 6yAer cBH3aH0 c 
SKBHBajieHTHblM KOJIJWeCTBOM 

HOAa, o6pa3yH ocaAOK AgJ. 

H3 CKa3aHHoro hcho, mo b 
AaHHOM npHMepe mm Kan pa3 
HMeeM agjio co cJiynaeM, Kor^a 
no ycjiOBHHM aHajiH3a H3 pac- 
TBOpa BblAeJIHIOT TOJIbKO MaCTb 
aHajiH3HpyeMoro BemecTBa. 

CymHocTb onbua dy^ei 3 a- 
KjnoqaTbCH b cjieAytomcM. 

FI p H rO T a B JI H B a K) T THTpOBaH- 
Hblft paCTBOp HOAHCTOro HaTpHH 
C 3aAa:HHOH yAeJIbHOH aKTHBHO- 
CTbK) MeqeHoro HOAa. BepyT nop- 
UHK) 3Toro pacTBopa h cMemn- 
BaiOT ee c aHajiHanpyeMbiM pa- 

CTBOpOM, COACP>KamHM HeH3Be- 
CTHoe KOJinnecTBo HOAa :b npn- 
cyt'CTiBHH xjiopa. K nojiyneHHOMy 


Phc. 15. OnjibTpOBajibHbiH npn6op CMeiliaHHOMy paCTBOpy AO^aBJlH- 
ajih no^yqeHHH cTanAapTHbix npe- iot eme H36biTOK aMMHaKa. 


napaTOB paajHoaxTHBHbix oca^KOB.' 
JlHCTOK (j)HJIbTpOBaJIbHOH 6yMarn 
iijiotho 3a>KHMaeTca Meatfly ruiex- 
CHHiaCOBblM (j)KJIbTpOM H CTeKJIflH- 
HblM UHflHHflpOM. )l\KflKOCTb, COflep- 
>Kamyio cycneH3Hio paflHoaKTHBHoro 
OCaflKa, HaJIHBaiOT B CTeKJIHHHblH 
UHJIHHflp. <I>HJIbTpaUH5I HfleT riOfl 


B onpeAejieHHMH o6a>eM 

THTp OB 3 H H O TO pacTBopa H B TaKOH 
>Ke ofi-beM cMeinaHHoro pacTBopa 
iBBOflflT OAHHaKOBbie KOJIHHCCTBa 

ocaAHTejin AgNOa h noJiynaio?, 
t 3 khm o6pa30M, OAHHaKOBbie no 


BaKyyMOM. Becy p a ;x h o a kt h b h bi e oeaflKH 

AgJ*. 

U.JIH H3MepeHHH 3KTHBHOCTH BHAejieHHblX OCaAKQB HeoSxOAH- 


mo H 3 hhx npnroTOBHTb eraHAapTHbie paAHoaKTHBHbie npenapa- 
Tbi. ZU« 3Toro cJiyjKHT cneu,HaAbHbiH 4 >HAbTpoBaAbHbift npH( 5 op 
(pHC. 15 ), c noMombio Kcrroporo ncwiynaiOT paAHoaKTHBHbie 
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npenapaTbi OAHHaKOBoro AHaweTpa h oAHHaKOBoft TOAmHHbt 
(Bee oca^KOB oahh3kob!). 

CoaepjKaiijeecH , B (JjopMyAe (14) oTHomeHHe yAeAbHhix 
aKTHBHocTefl hoas b CTaHAapraoM pacTBope h b aHaAH3Hpye- 
mom pacTBope (o6o3H3hhm ero Hepe3 a) mohcct dbiTb SKcnepH- 
MeHTajibHo onpeAejieHo Kan OTHomeHHe aKTHBHocreft, noJiyqeH- 
hux yjca3aHHbiM Bbiuie ciiocoSom cTaHAaprabix paAHoaKTHBHbix 
npenaparoB ocaAKora AgJ*: 


a = — = *L 

a x 1 


( 15 ) 


rAe x ° aKTHBHocTb ocaAKa BbiAeAeHHoro H3 craHAapTHoro 
pacTBopa, x aKTJTBHocTb ocaAKa, BbiAeAeHHoro H3 «h3otoiiho 
pa3BeAeHHoro» pacTBopa. 

OSopyAOBHHMe H peaKTHBbl 

1. IlpOTHBeHb, nOKpbITblH CpHAbTpO-BaAbHOft CyMaroft. 

2. 3aiUHTHbIH 3Kp3H H3 CBHHUOBOrO CTeKAa H Ha6op AHCTaH- 
UHOHHbix HHCTpyMenTOB. Hsotoh hoa-131 HBAHeTCH raMMa- 
H3AywaTeAeMl 

3. Oap^opoBaa Kpy*Ka aah paAHcaKTHBHux ot6pocob 

4. BiopeTKH. 

5. rinneiKH c umpmteM. 

6. XHMHvecKHe CTaKaHVHKH Ha 150 ma. 

7 . CTeKAHHHbie naAo^KH. 

8. IlpoMbiBaAKa c rpyrnefl. 

9. SjieKTporuiHTKa. 

10. OHAbTpOBaAbHblft npHSop AAH nOAyHeHHH CTaHAapTHbIX 
paAHOaKTHBHHX OCaAKOB (pHC. 15). 

11. KaneAbHHua co criHpTOM (aah noAcyuiKH ocaAKa AgJ* 
Ha (pHAbTpe) h 1% pacTBop nneKCHrAaca b AHXAopaTaHe (aah 
3aKpenAeHHH ocaAKa AgJ* Ha (JraAbTpe). 

tob 12 * 113111X3 nerpH a ah nepeHocra p a AHoaKTHBHbix npenapa- 

13. BoAocxpyfiHHfl Hacoc c npeAOxpaHHTeAbHOH ckahhkoh. 

14. CHeTHaa ycTaHOBKa B-2. 

15. rioAAOHCKa H3 nAeKCHrAaca aah 3aKpenAeH«H npenapa- 
TOB nOA TOpAOBbIM CHeTHHKOM. 

16. PaAHoaKTHBHbifi npenapaT fioAa-131 b coeAHHeHHH NaJ 
c yAeAbHoft a,KTHBH0CTbK) pacTBopa OKOAO 0,1 mkK/ma h koh- 
ueHTpauHeH HOAa<0,l Mr/MA. 
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17. PacTBophi: NH 4 NO 3 (2 h. h TBepaaa coAb), NHiOH 
(10°/o),NaJ (0,05 h) h AgNOs (0,05 «). 

18- AHajiH 3 HpyeMufl pacTBop CMecH NaJ h NaCl. 

BbinojiHeHHe pa6oTu 

1. BHeCTH H 3 6lOpeTKH 10 MA THTpOBaHHOro paCTBOpa NaJ 
(0,05 H) B XHMHWeCKHfi CTaiOHHHK. 

2. ripHOaBHTb 2 MJI NH 4 NO 3 H 1 MJI paAHoaKTHBHoro pac- 
TBopa NaJ*. 

3. OcaflHTb HOA THTpOBaHHbIM paeTBOpOM AgN 03 (0,05 h), 
B3HB no KanjIHM H3 OlOpeTKH TOMHO 5 MJI 2TOTO paCTBOpa. ripn 
nojiyqeHHH ctoSkhx MejiKOKpHCTajiJiHMecKHX cycneH3Hii AgJ* 
CJienyeT AoSaBHTb b CTaxaHnnK HecKOJibKo KpHcrajuiHKOB 
NH 4 NO 3 , ocTopo>KHO noMeuiHBaH cycneH3Hio. HarpeTb pacTBop 
c ocajiKOM ao Tex nop, noxa He npOH30HAeT nojiHan xoary.iHUHH 
ocaAxa. /Ian, ocaAKy oTcxosm.cn. 

4. C noMombio (JiHAbTpoBaAbHoro npnOopa (pnc. 15) noAy- 
HHTb cTaHAapTHufl paAnoaxTH®Hbift npenapaT ocaAKa AgJ* no 
cJieAyiomeH MeTOAHKe. 

npOBepnioT HcnpaBHOCTb np«6opa h noAroTaBAHBaiOT ero 
k pa6oTe. Jinn 3Toro (JiHAbTpoBaAbHbiH npn6op noAKJnonaiOT 
k BOAOCTpyiiHOMy Hacocy Hepe3 npeAoxpaHHTeAbHyio cxAHHxy. 
OlIJIbTpOBaHHe OCaAKOB npOH3BOAflTHepe3 3-CAOHHbIH OyMaHCHblH 
(JiHAbTp («roAy6a« AeHTa»). riepeBOA ocaAKa H3 CTaxaHHHKa 
Ha SyMaiKHbift <|>HAbTp npoH3BOAHTCH b CAeAyiomeM nopHAKe: 
CHanajia HeOOAblHHMH nopUHHMH- (})HAbTpyeTC5I MaTOHHUH pac- 
TBop; 3 aTeM ocaAOK 3aAHBaioT pacTBopoM NH 4 NO 8 , h cycneH- 
3HK) (JlHAbTpyiOT T3X)Xe HeOOAbUIHMH nopUHHMH; CTaxaHHHX 
TUiaTeAbHO npOMbIBaiOT paeTBOpOM NH 4 NO 3 , AoSHBaHCb nOAHO- 
10 nepeHeceHHH ocaAKa Ha SyMaacHbift 4 )HJIbT P- il ajl ee nepe3 
ocaAOK Ha (JiHAbTpe nponycKaioT HecKOAbKo ma cnnpTa aah 
npocyuiHBaHHH ocaAKa. CHHMaTb 6yMa>XHbiii <|)HAbTp c ocaAKOM 
HyjKHo oieHb aKKyparao nHHueTOM c TeM, hto6u He pa 3 pyuiHTb 
npenapaT h He ocTaBHTb ocaAOK Ha xpanx cTexAHHHoro uhahh- 
Apa 4>HAbTpoBaAbHoro npHOopa. noAyneHHbiH Ha (JmAbTpe oca- 
AOK 3aKpenAHK>T xanAeft pacTBopa nAexcHiviaca b AHXAopaTaHe. 

5. rioMecTHTb b cTaKaHHHK 10 ma aHaAH3iipyeMoro pacTBopa 
CMecH NaJ h NaCl. 

n p h m e b a h n e. JUih ocajKjieHHH floa.a 6yneT b3hto Tanoe we 
Ko.iH'iecTBO ocaflHTe.iH, K3K h b n. 3 (5 mji 0,05 h AgNOs). Kax Obi.io 
yxaaaHo Bbime, oca-wneime iio,aa aojiwho npoH3ofiTH b stom cjiyqae npH 
HeaocTaTKe ocauHTeJisi. IloaTOMy aHajiH3HpyeMUH pacTBop flojiweH 
yflOBAeTBopaTb cJieayiomeMy vc.iob hio: xcuimiecTBO ftcyna b HeM hojijkho 
6biTb 6ojibuie 0,25 mt-skb (5 mjiXO> 05 ur-SKB/MJi). 
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T a 6 ji h u a 8 

H 3 MepeHHe aKTHBHOCTH OCaAKOB AgJ* 


JX ara H3MepeHHH : 

Tun ycTaHOBKH : ... . . . JVb yciaHOBKn : 

Tun cuemHKa: ...... No cqerqHKa: 

Vh & ) Vp = e\ k = . 

Ooh cqeTTOKa N ( j,= ...... hmii/mhh. 


Vh “ • • • • • 0 > Vp — 6\ k ~ . 

Ooh cqeTTOKa N ( j,= ...... hmii/mhh. 

BpeMn H3Me,peH hh (J)oHa cqermiKa 1^= 


£ 

,Oi 

5 

2 & x 

3 5j 1 
£ « S 

K 

K 

K « 

* 

ro S 
c^3 ^ cr 

o £ 

C u q 

n — ak + b 

X=J l 
t 

N--N* 

A6cojnoTHbic 

oiuhCkh*- 

1 

2 

1 




x 0 = . . . 

X - . . . 

Ax,,- 

Lax = . . . . 


* A 6 cOJIlOTHfaI 0 OIUH^KH AXo H Ax paCCMHTHTb HO (j)OpMVJU* CTclTMCTlIMC- 
ckoh ouih6kh: 

n 


D 


/ 


N 




N(J) 


t ' t<J> 

OKOHqaiejitHbiH pe 3 yjibTar HSMepeHHH: 
Xo = ~b 


X = I 

BbiqHCJieHHH: 

__ CLq _ X 0 ^ 

il ~ a ~~ X ~ 

Po= .... ± ... . MT-3KB. P x = Po(a— ] ) = 
OT'HocHTeJibHan omH6Ka pe3yjibTaTa onbua: 
AP X _ APo t Aa APo 

~P~ 


. hmii/mhh. 

. HMII/MHH. 


MT- 3 KB. 


P x p 0 a — 1 


, x ^Axo -4- xoAx _ 
x 2 (a — 1) 


AficOtTiOTHaH oiiind'Ka pe 3 yjibTaTa onbua: 

. Mr- 3KB. 

OKOHqaTejibHbiH pe 3 yjibTar onbira: 

Px= . . . . ± .. . 


Ap x =a-p x 


MT- 3 KB. 
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np'HfiaBHTb k aHajiH3HpyeMOMy pacraopy 2 ma NH 4 N0 3 (2h) 

2 MJI NH 4 OH (10%) H 1 ma paAHoa-KTHBHoro pacTBopa NaJ. 
Harpeib pacTBop ao 70—80° h ocaAHTb nacTb ftoaa tomho 5 mji 
THT poBaHHoro pacTBopa AgN03 (0,05 h). npnroTOBJieHHe pa^HO- 
aKTHBHoro npenapaTa ocaAKa npoH3BOAflT Tan xce, KaK yKa3aHO 
b n. 4. 

6. H3MepHTb cqerqHKOM aKTHBHOCTb noAyneHHbix paAno- 
aKTHBHbix npenapaTOB. J\jik SToro (JwAbTpoBaAbHbiH ahctok 
c 3 aKpenjieHHbiM Ha HeM ocaAKOM noMemaioT Ha cneunaAbHyio 
nAeKCHTAaCOByK) nOA^I05KKy C 3aJKHMOM. n03HUHH nOA^OH^KH 
BbiOnpaeTCH Tanofi, HTofibi CKOpocTb cqeTa He npeBbiuiajia 
3000 HMn/MHH. Pe 3 yAbTaTbi H3MepeHHH aKTHBHocTH 3anncaTb 

b TafiAHuy 8. o 

7. BbiqucJiHTb oTHomeHHe aKTHBHOCTeH npenapaTOB xo/x h, 
noAb3yncb cooTHomeHneM (15), no (|)opMyjie (14) BbmncAHTb 
B mt-skb KOJiHnecTBo hoas b aHaAH3HpyeMOM pacTBope. 

PaccqHTaTb oTHocHTeAbHyio h aOcojnoTHyio oihh6kh pe3yAb- 
Taia onbiTa. Pe3yjibTaTbi Bcex BbiqncAeHHH TaK>Ke 3 anncaTb 
b Ta6jiHuy 8. 

3adana 

OnpeA^HTb KOJiHqecTBo cj)oc<|)opa b nHTaTejibHOM pacTBope 
b BereiauHOHHOM cocyAe, ecAH b cocyA Ao6aBAeH 1 ir NaH 2 P*Oi 
c o6mefi aKTHBHOCTbio 10 000 hmh/mhh, H 3 paciBOpa Bhinenen 
0,1 r 4>oc(f)opa b bhag ocaAKa (})oe<|)opHOKH'CAOH aMMOHHHHO- 
m amneBOH coah MgNH4P*04. 

AKTHBHOCTb ocaAKa 0Ka3aAacb paBHOH 500 HMn/MHH. 

Otbct: B aH3AH3HpyeMOM nHTaTejibHOM pacTBope coAep- 
jkhtch 1,75 r (})oc<j)opa. 
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PABOTA Ni 4 

METOA PAflMOMETPHHECKOrO THTPOBAHHJI 

MeTOfl paflHOMeTpHqecKoro thtpob3hhh HBAHeTca oahhm H3 
HOBbIX MeTOAOB odteMHOrO XHMHMeCKOro aHa.flH 3 a. 

npH npoBe^eHHH 3HaAH3a o6biHHbiM THTpoBaHneM oAHa H3 
TpyzuiocieH, CHHJKaiouiHx HHorfla, TomiocTb anajiH3a, 3aKAio- 
BaeTca b onpeAejieHHH awBHBaAeHTHOH tomkh TWTpoBaHHH (3TT). 
J\nn 6ojiee o6BeKTHBHor 0 h tohhoto onpeaejienHH 3TT MOJKeT 
ObITb HCri0JIb30BaH MeTOfl paAHOaKTHBHblX HHAHKaTOpOB. 

CymHocTb Me-rofla paAHOMeTpHnecKoro thtpob3hhh ' 33kaio- 
MaeTCH B TOM, HTO THTpOB3HH6 aH3AH3HpyeMOrO paCTBOpa Be^yT 
B npHCyTCTBHH paAHOaKTHBHOro 'HHAHKaTOpa. B npouecce THTpO- 
B3HHA aKTHBHOCTb paCTBOpa 6yACT H3MGHHTbCH npOI10pii,HOHajIb- 
HO BHocHMOMy b pacTBop KOjiHHGCTBy ocaAHTCAH (hah Apyroro 
peareHTa, npHMeHjuomerocH aj ih THTpoBanns) . B momcht, Kor- 
Aa Bee aHaAH3HpyeMoe BemecTBo npopearnpyeT, AaAbHeHiuee 
H3MeHenHe aKTHBHocTH npaKTHwecKn npeKpamaeTCH. ToqKa 
nepeAOMa kphboh THTposaHHH nan pas h cooTBeTCTByeT 3TT. 

B 33BHCHMOCTH OT TOTO, TAe HaXQAHTCH paAHOaKTHBHblH 
HHAHKaTOp — HAH B THTpOB3HHOM paCTBOpe OC3AHTeAH, HJIH 

b pacTBope HccAeAyeMoro coeAHHemtH, hah b tom h ApyroM, — 
xapaKTep kphboh paAHOMerpHqecKoro thtpob3hha 6yAeT pa 3 - 

AHHHblM. PaCCMOTpHM B CBH3H C 3THM Tp'H CAyqaH paAHOMeTpH- 

necKoro thtpob3hhh. 

1) EcAH paAHOaKTHBHblH HHAHKaTOp H3XOAHTCH B THTpOB3H- 

hom pacTBope o i caAHTeAH, to aKTHBHOCTb pacTBopa nocAe npn- 
CaBAGHHH k3>kaoh nopuHH ocaAHTeAH, BCAeACTBHe nepexoAa 
paAHoaKTHBHoro HHAHKaTopa B ocaAOK, cHanaAa 6yAeT npHMep- 
Ho nocTOAHHOH. ypoBeHb aKTHBHocTH npH 3 tom 6yAeT onpeAe- 
AHTbCH pacTBopHMOCTbio noAynaiomerocA ocaAKa. Tan 6yAeT 
npoHcxoAHTb ao Tex nop, noKa He OyAeT AocTHTHyTa 3 kbhb 3- 
AeHTHan TOHKa THTpoB3HHH. ETocAe AOCTHHteHHH 3TT aKTHBHOCTb 
pacTBopa HaqHeT pe3Ko yBeAHHHBaTbCH nponopunoHaAbHo BBe- 
ashhomv KOAHnecTBy THTpoBaHHoro pacTBopa. noAynaiomaflCH 
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b 3Tom cAynae KpHBaa paAHOMeTpHHecKoro thtpob3hhh Hweet 
bha, noKa3aHHBiH Ha pHC. 16. no o6i>eMy 'H 3 pacxoA'OBaHHoro pac- 
TBopa ocaAHTejiH ajia aocth^chha 3TT Aenco onpeAeAHe-rcn 
KOAHHeCTBO aHaAH3HpyeMOrO COeAHHeHHH. 

2) ECAH paAHOaKTHBHHH HHAHKaTOp H3XOAHTCH B paCTBOpe 
aH3AH3HpyeMoro cocahhchhh, a THTpoBaHHbui pacTBop ocaAHTe- 

JIH HCaKTHBeH, TO 3KTHBH0CTb paCTBOpa B IipOUeCCe THTpOB3HHH 

6yAeT BHanaAe yMeHbmaTbca nponopunoHaAbHo KOAHHecTBy 
BBeACHHOTO OCaAHTeAH. noCAe AO'CTHJKCHHH SKBHBaAeHTHOH 
TOHKH THTpOB3HH3 aKTHBHOCTb paCTBOpa nepeCTaeT npaKTHHe- 
CKH H3MCHHTbC5b OcTaTOHHaH aKTHBHOCTb paCTBOpa 6yAeT 
onpeAeAHTbCH pacTBopHMOCTbio noJiyHeHHoro ocaAKa. KpHBaa 
paAHOMerpHHecKoro thtpob3hhh a-ah stoto CAynaa noKa33Ha Ha 
pHC 17. 





3) HaKOHeu, ecAH paAHoaKTHBHuft hhahk3top bbcach h b th- 
TpOBaHHUft H B aHaAH3HpyeMblfl paCTBOpbl, TO KpHBaa paAHO- 
MeTpHHeCKOrO THTpOB3HHH 6yAeT HMeTb BHA, nOK33aHHblfi Hfl 
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pnc. 18. 3TT 3Aecb tsfokc onpeAeAHeTcn KaK TOMKa nepejioMa 
KpHBOH paAHOMeTpHMeCKOro THTpOBaHHfl. 

MeroA p aAHOMeipHHecKoro THTpoBaHHH no3Bo./iHeT onpeAe- 
jihtb c noMombio paAHoaKTHBHoro 4>occj)opa-32 MarHHH, Kajib- 
uhh h Apyrwe ajieMeHTbi, oSpasyiomne HepacTBopHMbie $-oc(})a- 
ra, c noMombio paAHoaKTHBHoro cepe6pa-110 rajioreHHAH h 
Apyrne sjieMeHTbi, AaiomHe ocaAKH c cepeSpoM h t. a- 

HajiHHCb oahoh H3 pa3H0BHAH0CTeft oe^eMHoro aHajiH3a, Me- 
toa paAHOMeTpHMecKoro THTpoBaHHH b pHAe oynaeB HMeer npe- 
HMymecTBa nepeA oSbiHHbiMH MeTOAHMH THTpoBaHHH c npHMeHe- 
HHeM XHMHHecKHXHHAHKaxopoB. BjiaroAapn npHMeneHHio paAHo- 
MeTpHqecKaro THTpoBaHHH, HHorAa yAaeTCH nojiyHHTb dojibuiyio 
TOHHocTb aHaAH3a, hcm c npHMeHeHHeM XHMHnecKHx HHAHKaTo- 
poB. KpoMe Toro, SbiBaiOT cjiynan, KorAa He yAaexcH noAo6paTb 
Hy>KHbIH HHAHKaTOp A*AH yCT3H0BJieHHH 3TT. MeTO a paAHO- 
MeTpHHeCKOTO THTpoBaHHH npeAOCTSBHHeT H3CTO 3KCnep l HMeHTa- 
Topy Sojibme yAo6cTB b pa6oTe, neM npHMeHeHHe mctoaob Beco- 
Boro auajima, CBH3aHHbix c AAiHTejibHbiM Bbi3peBaHneM ocaAKOB, 
AeKaHTauHeti, (J)HJibTpoBaHHeM, npoMbiBaHHeM, npoKajiHBaHHeM 
h AOBeAeHHeM ocaAKOB ao nocxoHHHoro Beca. 

PaAHOMeTpHnecKoe THTpoBaHHe He o6n3aTejibHo npoBOAHTb 
cnocofioM no^yneHiHH ocaAKOB. Mohcho npHMeHHTb peareHTbi, 
AaiomHe pacTBopHMbie ooeAHHeHHH. npH stom npoAyKT peanuHH 
Mo>KeT 6biTb SKCTparnpoBaH HecMeuiHBaiomHMCH c boaoh pac- 
TBOpHTeJieM H TOrAa CJieAHT 3a XOAOM H3MeHeHHH aKTHBHOCTH 
3KCTpaKT3. TaK MO>KHO OnpeAeJIHTb MHKpOSJieMeHTbl Zn, Hg H 
Ap. paCTBOpOM AHTH30H3 C 3KCTpafHpOBaHHeM 06p a3yK)UJ.HXCH 
AHTH30H3TOB XJIOpO(}x>pMOM. 

ToHHOCTb MeTOAa paAHOMeTpHHeCKOTO THTpoBaHHH 3aBHCHT 
ot cKopocTH h nojiHOTbi npoTeKaHHH peaKUHH oorjiacHo ee CTe- 
xiioMeTpHHecKOMy ypaBHeiiHK), noSoqHbix peaKUHH Me>KAy aHajin- 
3HpyeMbiM BemecTBOM h peareHTOM, aAcopSunoHHbix HBJieHHH h 
paAHoaKTHBiibix npHMeceH b npHMeHneMOM paAHoaKTHBHOM npe- 
i-apaTe h t. a. 

CjieAyeT Tax>Ke HanoMHHTb o Heo6xoAHMocTH erpororo co- 
fi.llOAeHHH CTaHAapTH3aUHH paAHOMeTpHHeCKHX !H3MepeHHH. 

TIjih npoBeAeHHH paAHOMeTpHHecKoro THTpoBaHHH MO>xeT 
6bi Tb HcnoJib30BaH npnfiop, cxeMa KOToporo noxaaaHa Ha 
pHC. 19. 

AHajiH3HpyeMbiH pacTBop noMemaeTCH b XHMHnecKHH crra- 
xaH A. TyAa >xe bhochtch HexoTopan HHAHxaTopHan A03a 
paAHoaKTHBHoro H30Tona. B pacTBop norpy>xaeTCH cJwjibTp B, 
coeAHHeHHbTH c AByxxoAOBbiM KpaHOM B, Aajiee HAer xoAbue- 
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H arriMOCPepe K Bogocmpyunom 



Phc. 19. Cxewa npH6opa zijih pa/iHOMeTpHMecKoro THTpo- 
BaHHH. 06o3HaMeHHe: A — cTaKan c pacTBOpOM, 5 — 
(})H,JIbTp, B — AByXXOAOBOH KpaH, r — KOJIbUeBOH cocyn- 
KioBeia, C — cneTMHK, JX — npea,oxpaHHTeJibHbiH cocyn, 
E — AByxxo/iOBOH KpaH, )K — MHKpoSiopeTKa. 
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BOH COCyA-KIOBeTa, Mepe3 FIOAOCTb KOTOpOH npOXO^HT uhjihh- 
aphhcckhh chgthhk C. KioBeTa r jxajiee n o aco e a hh h e t c h k npe* 
AoxpaHHrejibHOMy cocyAy R, Ha KOHue KOToporo TaKJKe hmcctch 
AB yXXOAOBOH KpaH E, HMeiOIAHH BbIXOAHble KaHajIbl K aTM0C(f)e- 
pe h k BOAOCTpyfiiiOMy nacocy. HaA cTaxaHOM A yeraHaBAH- 
BaeTCH TaKH^e SiopeTKa c THTpoBaHHbiM pacTBopoM. Rjih nepeMe- 
uiHBaHHH pacTBopa HHorAa ydaHaBJiHBaiOT MeuiaAKy (HanpH- 
Mep MarHHTHyio MewaAKy). 

npHHUHn pa6oTbi c t3khm npn6opoM 33KAio i iaeTCfl b cjiejxyio- 
meM. 

Bboaht b aHajiH3HpyeMbiH pacTBop ciporo onpeAeJieHHyio 
nopuHK) THTpoBaHHoro pacTBopa h nepeMeuiHBaiOT pacTBop 
c BbiAe^HioiAHMCH ocaAKOM. HnorAa min ycKopeHHH o6pa30BaHHa 
ocaAKa b pacTBop bhocht k p h ct a a ah kh cojih — ocaAKa (Tan Ha- 
3biBaeMaa «3aTpaBKa»). SaieM qepe3 cf)HAbip B c noMombK? 
BOAO-CTpyHHoro Hacoca 3acacbiBaiOT p a ah o a kth b h bi h pacTBop 
b KOJibueBoft cocyA r h H3MepHK)T cKopocTb cneTa 6e3 nonpaBKH 
wa $oh cneTHHKa. Ztajiee noBopoTOM KpanoB E h B KOAbueBoft 
cocyA T coeAHHHiOT c aiMoc^epoS, h aacocaHHbift pacTBop H3 
KOJibixeBoro cocyAa T nepeAHBaexcH oSpaTHo b cTaxaH A. 
Taxan npoueAypa npoEOAHTcn nocjie bbcachhh k3>kaoh nop- 
Uhh THTpoBaHHoro pacTBopa. Zlajiee no pe3yjibTaTaM H3MepeHHH 
CTpOHT KpHByiO paAHOMCTpHHCCKOTo THTpOBaHHfl. 

OTMeTHM, HTO OCHOBHbIM npH3HaKOM TOHHOCTH p aAHOMCTpHHC- 
CKOTo THTpOBaHKH HBJlHeTCH IIOJiyHeHHe KpHBbIX paAHOMeTp'HHe- 
CKO.ro THTjpOBaHHH B BHAe JIOMaHbIX JIHHHH (CM. pHC. 16 — 18). 

EcAH KpHBbie p a AHOMCTpHHeCKOrO THTpOBaHHH HMeKDT nA3BHbIH 
XOA, TO 3To HBAHeTCH npH3Hai<0M HaAHMHH K3KHX-TO nofiOHHblX 
npOUeCCOB, CHHJK3IOLUHX HAH AGA aiomnx HeB03MO3KHhIM npHMe- 
HeHHe AaHHoro MexoAa. 

VHPAMHEHHE 

KojiHHecTBeHHoe onpeAejieHHe $oc(j)opa 

MeTOAOM paAHOMeipHHeCKOrO THTpOBaHHJI 

Rjin anajima jxaercn pacTBop cjjoccjDOpa c HeH3BecTHoft koh- 
ueHTpauHeH. Tpe6yeTCH npHMeHHTb mctoa paAHOMCTpHHecKoro 

THTpOBaHHH AAH OnpeAeAeHHH Ofimero KOAHHCCTBa (J)OC(i)Opa B 
AaHHOM pacTBope. 

B KanecTBe paAnoaKTHBHoro HHAHKaiopa SepeTCH cJ)OC(jDop-32 
KOTopbiH bboahtch b 3HaAH3HpyeMbiH pacTBop. THTpoBaHHe npo- 
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BOAHT HeaKTHBHbIM paCTBOpOM MgSCh. TaKHM o6pa30M B A aH- 
hom cjiynae AOJDKHa noJiywrbCH KpHBan paAHOMeTpnqecKoro 
THTpOBaHHH, noKaaaHHan Ha pHC. 17. 

06opyAOBaHHe m peaKTHBbi 

1. ripoTHBeHb, noKpbiTbift (J)HjibTpoBaJibHOH 6yMarofi. 

2. 3amHTHbiS 3KpaH H3 njieKcnrjiaca- 

3. npH6op JXJ19L pa^HOMeTpHHeCKOrO THTpOBaHHH (KOMriJieKT). 

4. BoAOCTpyHHbift Hacoc. 

5. CneTHHK ra^oreHHbifi aah H3M6peHHH jkoctkoto 6eia-H3- 
jiyneHHH h ycraHOBKa B-2. 

6 . UnneTKa co mnpHueM. 

7. 3 ji e KTp hh ecK a h ruiHTKa. 

8. A'HajIH3HpyeMbIH paCTBOp KaKOH-JIHfio (JlOCCjmpHOH COJIH. 

9. npenapaT paAHoaKTHBHoro 4)occf)opa-32 (NaH2P*04) 
C.yACJIbHQH aKXHBHOCTbJO P aCT'BQpa okojio 1 mkK/mji c COAepHCa- 
HneM (j)oc({)opa MeHee 0,1 mt P 2 O 5 . 

10. PacTBopbi: MgS04 (0,1 h),NH*C1 (10°/o) , NH 4 OH (10%>). 

» . BbinojiHeHHe paSoTbi 

1. FIoAroTOBHTb k pa 6 oTe ’ npH&op’ jinn paAHOMeTpHqecKoro 
THTpOBaHHH H c^eTHyio yCTaHOBKy B-2. 

Oco 6 oe BHHMaHHe oOpaTinb Ha HaAe>KHyK) pafioTy AByxxoAo- 
Rbix KpaHOB. IlepeA Ha^ajioM paSoTbi eme pa3 npoBepHTb pa 6 oTy 
CHCTHOH yCTHHOBKH. 

PeKOMeHAyercB npeABapHTeJibHO noTpeHHpoBaibCH b pa 6 oie 
c npnOopoM 6e3 npHMeHeHHH paAHoaKTHBHoro H30Tona. 

2. B cTaxaH A (cm. pnc. 19) bbccth 10 — 20 mji aHajiH3Hpye- 
Moro pacTBopa h AofiaBHTb a 0 Vs oO^eMa CTaKaiia pacmop 
NH 4 CI h HecKOJibKo mji NH 4 OH ao 3anaxa aMMH 2 Ka. 

3. B CTaKaH bbccth 1 mji paAHoaKTHBHoro pacTBopa c (poc- 
cpopoM-32. Tmaiejibiio Bee nepeMemaTb. 

4. C noMombio BOAocTpyHHoro Hacoca HaSpaTb b KOJibueBofi 
cocyA-KioBeTy F (cm. pnc. 19) CTporo onpeAejieimbiii oObgm 
pacTBopa H 3 cTaxaHa A. J\i\n 3Toro cJieAyeT cACJiaTb MeTKy Ha 
npeAoxpaiiHTejibHOM cocyAe J\. H3MepiiTb CKopocrb cmotb, co:v 
AaBaeMyio paAHoaKTHBHbiM pacTBopoM ao thtpob aHiin. 

yKa3aHHe: OKopocTb cneia AOJUKHa 6biTb okojio 10 000 
HMn/MHH. Ecjih CKopocTb cneTa OKajKercH MeHbiue 3 toh bcjihhh- 
Hbl, TO B'HeCTH B CTaKaH C OO TB CTCTB e H H O CIHe HCCKOJIbKO MHJIJIH- 
AHTpOB paAHOa.KTHBHOrO pacTBopa. 
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5 . CnycTHTb pacTBop oSpamo b cTanaH h HarpeTb ero ao 

60 °. 

6 . rip'HSaBHTb no KannaM 1 ma THTpOBaHHoro pacxBopa 
MgS04. TmaTeAbHo nepeMeuiaib pacTBop c ocaAKOM. 

Ecjih ocaAOK He noaBJiaeTCH Aonroe BpeMn, to bhccth <oa- 
TpaBKy» b BHAe KpHCTajuiHKOB abohhoh cojih MgNHiPOi (oca- 
aok MgNH 4 P 04 noAynHTb 3 apaHee). ■ 

7 . J \ aTb ocaAKy oTCTOHTbca, HaCpaTb b KOJibueBoft cocyA T 
Tanoft ace oSxeM pacTBopa, k&k h paHee, h BHOBb H3Mepim. 
CKopocTb cneia. 

8 . CAHTb pacTBop oSpaTHo b cTanaH, npHfiaBHTb cJieAyiomyio 
nopUHIO THTpOBaHHoro pacTBopa (1 MJl) H T. A. yKa 3 aHHblft XOA 

T a 6 ;i h a a 9 

Pe 3 yjibTaTbi onpeAejieHHH <poc(j)opa mctoaom paAHOMe- 

TpHHeCKOro THTpOBaHHB 

XtaTa 'H 3 MepeHHH: 

THn ycTaHOBKH : We yciaHOBKH : 

Tnn 'CBemHKa: We CAemiiKa: 


V„ — ■ . . . . s; Vp — e; k — 

Ooh cnemHKa N <j,= HMn/MHH. 
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Pe 3 yAbTaTbi onbiTa: 

3TT= m a (onpeAejineTCH no rpa4>HKy). 

B aHaAHQHpyoMOM pacTBope coaep}KHTca ... Mr PaOs- r 
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pa6oTbi noBTopaeTCH a o Tex nop, nona aKTHBHOCTb pacTBopa He 
cTaHeT npnMepHo nocTOHHHoft. Pe3yjibTaibi H3MepeHHH 3anHCbi- 
B3IOT B Ta6jIHUy 9. 

9. riOCTp OHTb rpa(})HK paAHOMeTpHMeCKOrO TMTpOBaHHH. ilo 

KpnBOH paAHOMeTprmecKoro THTpoBaHHH onpeAeJiHTb 3TT h pac- 
cnmaTb KOJinnecTBo (})oe(jx>pa b mt P 2O5 b aHajiH3HpyeM0M 
pacTBope. 

y k a 3 a h h e: PaAnoMeTpHHecKoe THTpoBaHHe npoBOAHT 3a 
3KpaHOM H3 njieKCHiviaca c co6«JiK)AeHHeM Bcex npaBHJi tcxhhkh 
6e3onac?iocTH. Flocjie pa6oTbi npH'fiop a^b paAHOMeTprmecKoro 
THTpOBaHHH npOMbIBaiOT TenjIOH BOAOH, nOAKHCJieiiHOH HC 1 , a 
3axeM pacTBopoM cf)oc(J)aTa (H 30 T 0 mibiH BbnecuHTejib ^ aah Ae 3 aK- 
THBaUHH). /XJI5T 3TOrO Hy>KHO C nOMOlUblO BOAOCTpyHHOrO HaCOj 
ca MHoroKpaTHO saSnpaTb npoMbiBHbie pacTBOpbi s KOJibueBofi 
cocyA’KiO'BeTy T h BepXHHH cocyA JX. CiaKaH^HK c paA'noaKTHB- 
HbiM pacTBopoM h ocaAKOM casth JiaSopaHTy. 
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4 Mejuiep TeppnJi, C h ji — PaAHOMeTpHnecKHe MeTOAbi aHa;iH3a 
HHTbeBOH BOAbi. MaiepnaJibi MercayHapoAHOH KOH(t)epeHUHH no wnpHOMy « c * 
nojib30Ba H HK) aTOMHOH SHeprmi, cccTOHBiueHCH b JKeneBe 8—20 aarycxa 
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PABOTA Nt 5 

H3yHEHME M30T0FlH0r0 OBMEHA 

BBeaeHHe 

B npnpoAe b pe3ydbTaTe MOAeKyAapno-TenAOBoro abhjkchhh, 
aTOMHO-MCAeKyjIHpHblX B33HMOAeHCTBHH H BHyTpHMOJieKyjIHpHbIX 
ABH/KeHHH HenpecTaHHo npoHcxoAfl'T caMonpoH3BOJibHbie npouec- 
cbi o6MeHHoro oSHOBjieHHH aTOMHo-MOAeKyAapHoro cocTaBa 
cpeAbi. ripn 3tom TaKHe npoueccbi He conpoBomAaiOTca k 3 khmh- 

AH6o H3MCHeHHHMH XHMHUCCKOro COCTaBa HAH XHMHHeCKHX 
cbohctb cpeabi. Ecjih b cocTaBe cpeAH Bee XHMHnecKHe 3 AeMeHTbi 

HJIH HeKOTOpbie H3 H'HX npeACT3BAeHbI HCCKOAbKHMH H30T0n3MH, 

to 3tot npouecc oSMeHHoro oShqbachhh aTOMHo-MOJieKyjiHpHO- 
ro cocTasa cpeAbi npoTexaeT c yuacTHeM H3oronoB. 

CymecTBOBaHHe Taxoro poAa ofiMeHHbix npoueccoB npeAcna- 
sbiBaAocb a3bho. Tax, HanpHMep, eme J\. H. MeHAeAeeB b 1886 
TOAy nHcaA:«EcAH AaHbi uacTHUbi AB h AB, to A H 3 nepBoft 
MomeT nepexoAHTb bo BTopyio Hacrauy h o6paTHo» h AaAee: 
«...b coctohhhh XHMHHecKOH HeHBMeHHeMocTH yme cymecTBy- 
er o6MeH MemAy oahopoahmmh aTOMaMH oAHopoAHbix aacTHu, 
B TaKOM me nOHTH 'BHAe, KaK Me*Ay pa3HOpOAHhIMH aTOMaMH 
pa3HOpOAHbIX l ia i CTHU»*. 

OAHaiio SKcnepiHMCHTaAbHo o6HapymuTb sth npoueccbi yAa- 
.TOCb AI1LH b HOC, lie OTKpbITHfl H30TOnHH XHMHHeCKHX 3JieMeHTOB. 
yme b paHHHx HccAeA'OBaHHax no xhmhh ecrecTBeHHo-paAHo- 

3KTHBHHX 3A6MGHTOB 6bIA oSliapymeH MeA^ieHHhlH oSMeH HOHOB 
peuieTKH npupoAHbix MHHep haob c H3oronHbiMH HOHaMu Toro me 
3A6MeHTa, HaxoABmHMHCH b BOAHbix pacTBopax. 3 tot 3tb(beKT, 
ooHapymeHHbiH BnepBbie FlaHeTOM, 6 ha na3BaH b AaAbHeftuieM 
H30TOriHblM o6MeHOM. 

C Tex nop, kota a 6jiaroAapa npHMeHeHHio mctoab MeueHbix 
aTOMOB CT3AO B03MOJKHNM npoCAemHBaTb 4>H3HKO-X!HMHHeCKHH 


* A. It M c ii n e.i e e b. >KPXO, 18, 8, 1886. 
74 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


nyTb aTOMOB h MOJieKyji, npoueccbi odMeHHoro oSHOBjieHHH 
aTOMHO-MOJieKyJIHpHOTO COCTaBa pa3JIHHHbIX CHCTeM CT3J1H AO- 
CTynHbi npHMOMy HCCJieAOBaHHio. 

Mbi AaA'HM caMoe imipoKoe TOJiKOBaHne iiohhthk) npouec- 
cob iH30Tonnoro o6MeHa. 

npoueccw H30TonHoro o6MeHa — sto npoueccu caMOitpOH3- 
BOJibHoro oSMeHHoro oSHOBjieHHH H30TonHoro codaea pa3JiHH- 
HblX <Jia3 H pa3JIHHHb!X XHMHHCCKHX <})OpM, JipOTeKaiOmHe B JIK)- 
6bix cHCTeMax h npH jnoSbix ycjiOBHwx, ho He npHBOAHiUHe k 
K aKHM-JlH6o H3MeHeHHflM XHMHMeCKOTO COCTaBa HJ1M XHMHMeCKHX 
CBOHCTB CHCTeMbl. 

B 3 aBHCHM 0 CTH ot Bbi6paHHoro npH3HaKa, xapaKTepH3yio- 
mero npoucccbi H30Tonnoro oSMeHa, mo>kho AaTb pa3JiHHHyio 
KJiaccH(f)PiKauHio npoueccoB H30TonHoro o6Mena. Ecjih b KauecT- 
Be KJiaccHcj)HKauHOHHoro npH3HaKa B3HTb npnpoAy, MexaHH3M 
npouecca b caMOM umpoKOM no-HiHMaHKH, to mo>kho ycJiOBHo 
BU^ejiHTb ABa rJiaBHhix Tuna H30TonHoro o6MeHa: (|)H 3 HtiecKHfi 
H XHMHHeCKHH. 

®H 3 HHeCKHH H30TOnHblfi 06 MeH o6yCJIOBJieH HHCTO (^HSH^e- 
CKHMH npoUeCCaMH, TSKHMH KaK MOJieKyJIHpiiaH AHCj^ySHH, HC_ 
napeHiie h KOHAeHcauHH h t. a. 

XhMHHCCKHH H 30 T 0 IlHblH ofiMeH — 3T0 TaKOH ofiMeH, KOTOpblH 
npoHcxoAHT nyieM pa3Hoo6pa3Hbix xhmhhcckhx peaKUHH. Ha 
ocHOBe H 3 yneHHH XHMimecKoro H30TonHoro oSMena 6biJia boohhio 
BCK pbua nopa3HTeAbHaH KapTHHa HenpepbiBHoro AHHaMH^ecKO- 
ro oSHOBjieHHH aTOMHoro h H30TonHoro cocia*Ba mhothx xHMHqe- 
ckiix (J)opM h coeAHHeHHH. Ha to A >Ke ocHOBe 6biJia pa3BHTa 
HOBafl OTpaCAb XHMHH, nOJiyHHBLU an HaSBaHHe XHMHH H 30 TOnOB. 
BjiaroAapan npHMeHeHHio MeTOAa Menenbix stomob 6huw pa3- 
pafioTanbi H30TonHbie MeTOAbi H 3 yneHHH xhmhhcckhx peai<ijHH. 

B 3 3B HCH M OCT H OT TOTO, TJ\e H B K3KHX CHCTeMax npOHCXOAHT 
H30TOriHbIH ofiMeH, MOJKHO pa3AHH 3Tb reTepOreHHblH (Me>K(t>a3- 
HblH) H rOMOreHHblH (BHyTpH(J)a3HbiH) H30TOnHbIH O^MeH 
MOXOIO T3K>Ke pa3J]HBaTb MOKMOJieKyJlVJpHblH H BHyTpHMOJie- 
KyjinpHbiH H30T0nHbiH o6mch. 

B SaBIHCHMOCTH OT TOTO, K3KHe UaCTHUbI yqaCTByHDT B H30- 
TonHOM ofiMeHe, mo>kho pa3JinqaTb cjieAyiomHe cjiynan H3oron- 
hoto oSMeHa: aTOMHbiH, hohhhh, MOJieKyJiBpHbifi, o6mch 
paAHKa^oe. 

Ecjih ii 30 T 0 iiHbiH oGmcii nponcxoAHT nyTeM npnMoro ooMcna 
nacTHU, to TaKoft o6mch 6yAeM Ha3biBaTb npHMbiM H30T0nHbiM 
oSmchom. OAHaKo b HenoTopbix cjiynanx npHMOH o6MeH 
HaCTHU HJIH He BeAeT K H 3 MCH€HHK) H30TOlTHOrO COCTaBa pas- 
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JiHHHbix XHMHqecKHx (JjopM, hjih npocTo HeB03M0)KeH. Toi\na 
H30TonHbiH oSmch ocymecTBJifleTcn qepe3 KocBeHHbie MexaHH3- 
Mbl. TaKOH H30T0nHbIH o6M0H 6y^eM Ha3bIBaTb KOCBeHHHM. 
npHBeAeM p hji npHMepoB H30TonHor,o oSMeHa. 

np-HMep LH30TonHbiH o6MeH jkhjikoh p t y t h 
c ee napaMH 

Ecjih npHiBecxH b conpHKocHOBeHHe >KHAKyio piyTb, noMeneH- 
Hyio paAHoaKTHBHbiM H30TonoM pTyTH-203, C napaMH o6hhhoh 
H epaAHoaKTHBHoii pTym, to nepe3 HCKOTopoe BpeMH mojkho 
J ierKo o6Hapy>KHTb noHBjieHHe paAnoaKTHBHocTH b napax 
h yMeHbineH'He ee b jkhakocth. 3to eBHAeTejibCTByeT o eymecT- 
BOBaHHH H30TOnHOro O0MeHa Me^Ay >KHAKOCTbIO H napOM: 

Hg 203 + Hg 202 -> Hg 202 + Hg 20s 
>KHAK0CTb nap >KHAKoeTb nap 

MexaHH3M SToro npouecca hhcto (f)H3HHecKHH — npoHcxoA'HT hc- 
napeHne h KOHAencaunn aTOMOB pTym 

TaKHM o6pa30M, b a^hhom npHMepe Mbi HMeeM Aejio <c H 3 o- 
ronHbiM oSMeHOM, koto p bin HBAHeTCH (j)H3H L iecKHM, reTeporeH- 

Hbl M, aTOMHbIM. 

npHMep 2. H30TonHbiH o 6 m e h yrJiepoAa 
m e >k a y 6en30Ji0M h ero napaMH 

Henojib3VH 6eH30ji, MeneinibiH ymepoAOM-14 hjih yrjiepo- 
AOm-13, mo>kho noKa3aTb cymecTBOBamie H30TonHoro odMeHa 
yrjiepoAa uemjiy >khakhm h KpHCT aJuinnecKHM 6eH30JioM. 
npii 3T0M 0Ka3biBaeTcn, hto HHKaKoro nepeMemeHHH aTOMOB 
yrjiepoAa C hjih rpynn CH Me>KAy pa3HbiMH MOJieKyjiaMH HeT. 
riepexoAHT H3 oahoh c|)a3bi b Apyryio tojibko uejibie MOJieKyjibi. 

TaKHM o6pa30M, 3Aecb t aK>Ke HMeeT MecTo (J)H3HnecKHH, 
reTeporeHHbift H30TonHbin o6MeH, ho b oTjiHnne ot npeAbiAyme- 
ro npHMepa MOJieKyjmpHoro xapaKTepa. 

riepexoAHM k npHMepaM HsoTonHoro o6MeHa XHMHnecKoro 
Tnna. 

flpHMep 3. H30TOnHblH ofiMeH hoahctoto KajlHH 
c napaMH h o a a 

OpH nponycKaHHH napoB ftoAa, MeneHHoro H30TonoM 
fioAa-131, nepe3 KpHCTaJiJiHKH KJ nponcxoAHT naoTon- 
Hbin o6MeH, KOTOpblH MO>KHO H3o6pa3HTb CJieAyiOIUHMH ypaB- 
HeHHHMH: 

KJ 127 + J 12 7jnn ^KJ^+Js* 27 , 
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KJ 127 +J2 131 ± i KJ 1!,, +J l27 J 131 

B flaHHOM npHMepe H 30 TonnbiH o6mch MO>KeT 6biTb 
oxapaKTepn30BaH KaK XHMHnecKHft, reieporeHHHH, aTOMHuii. 

npHMep 4. H 3 oto imu 8 ofiMen yrjiepoaa hjih asoia 
‘ Meafly KCN h (CN) 2 h Mexjiy KCN h HCN 

Hcnojib 3 yn Menenbie coeAHHeHHH (CN) 2 hjih HCN, HaxoAH- 
uiHecsi b ra30o6pa3HJH c|)a3e, mojkbo o6Hapy5KHTb peaKUHH H30- 
TonHoro o6MeHa yrviepoAa h aaoia Meamy sthmh coeAHHeHHfl- 
MH H KCN B TBepAOH $a3e: 

Kci2pgi4 + (C I4 N 14 ) (C 12 N 14 ) ^ KC l4 N 14 + (C 12 N 14 ) 2 ; 

KC 12 N 14 +HC 14 N 14 ^KC 14 N 14 + HC 12 N 14 ; 

KC 12 N 14 HC 12 N 15 ^KC 12 N 15 + HC l2 N 14 

h Apyrwe BapnaHTbi peaKUHH. 

Bo Bcex 3 thx cjiynanx nponcxoAHT o6MeH AByxaTOMHHX 
paAHKajioB CN hjih hohob (CN) — . 

3to TaK»ce npHMep xHMHHecKoro, reTeporeHHoro H 30 TonHO- 
ro oSMeHa, o6ycJiOBJieHHoro ogMeHOM paAHKajiOB h hohob. 

FIpHMep 5. H30TonHbift o 6 m e h yrjiepoua 
b MeTHJiuHKJioreKcaHe 

n P H HCCJieAOBaHHH MeTHJiuHKJioreKcaHa, MeHeHHoro yrjiepo- 

Aom-14 b 6okoboh rpynne, 6bui o6Hapy*eH nepexou yrjiepo- 
A.a-14 H3 Sokoboh MeTHJibHoii rpynnbi b hhkji: 


ch 2 

ch 2 

ch 2 

/\CH- 

-C*H 3 HaC C*H — CH 3 

HaC^NcH— CH 3 

\/ CHl 

ch 2 

> 1 > 

HaC^/C^ 

CHa 

HaCv x/ !c*Ha 

CHa 


3to npHMep BHyTpHMOJieKyjiapHoro H30TonHoro o6MeHa. Ilpo- 
ueccbi BHyTpHMOJieKyjinpHoro o6MeHa HeJierno SbiBaeT otjih- 
MHTb ot MeHtMOJieKyjiapHoro. 

npHMep 6. B o a 0 p o a ti a h neperpynnHpoBKa ^HOJia 

n pH H3yneHHH (J)eHojia, MeneHHoro AefliepHeM b mapo- 
KCHAbHOH rpynne, 6mji oSHapyxieH nepexoA AefiTepna b Apy™e 
noJio^eHHH 6eH3o/ibHoro KOJibua: 
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Aod 




\) D 

f\0H 


D 


\/ 


OKa 3 ajiocb, mo 3 tot nepexoA AeflTepHH HBJiHeTCH MeAJieHHhiM 
Me>KMOJieKyjiHpHbiM o 6 m 6 kqm, HAyiUHM c y^acTHeM AByx Mo^e- 


ripHMep 7. H30ToriHbiH o 6 m e h m eTKjiy xjiofHUM 
H XJIOpHCTbl M JK e JI 6 3 O M 

Ecjiu npHroTOBHTb CMeuiaHHbiH pacTBop H3 xjiopHoro >KeJie- 
3a, coflepxamero paAHoaKTHBHbifi H30Ton 5Kejie3a~55, n H3 
Hepa^HoaKTHBHoro xjiopHCToro 3Kejie3a, a 3aieM Hepe3 hckoto- 
poe BpeMfl npoH3BecTH KaKHM-Jin6o mctqaom pa3AeJieHHe AByx 
xHMH^ecKHx $opM >KeJie3a, to mo>kho o6Hapy)KHTb yMeHbme- 
a, He paAHoaKTHBHocTH y TpexBajieHTHoro ncejie3a h noaBjieHHe 
ee y AByxBajieHTHoro Kejie3a. C ^HeuiHefi cTOpoHbi 3Aecb npo- 
H30ixieji Kan 6bi nepexoA paAHoaKTHBHoro H30Tona H3 oahoh 
XHMHH eCKOH (J)OpMbI B ApyryiO. Ho TaK/KaK CHCTeMa BBJIBeTCH 
roMoreHHo-H H Bc e hohu 7Kejie3a paBHOMepHo nepeMeiuaHbi bo 
B ceM ofiteMe pacTBOpa, to npBMOH ofiMeH HOHaMH }Kejie3a He 
MOKeT, KOHeMHo, H3MeHHTb pacnpeAeJieHHH iH3otoiiob MexcAy 
AByMH XHMHMeCKHMH (J)OpMaMH. IloHBJieHHe paAHOaKTHBHOCTH 
y AByxBajieHTHoro >Kejie3a b abhhom <cji yqae HBJiaeTCH cjieACT- 
BKeM TOJibKo oahofo npouecca — XHMHaecKoro npeBpameHHB 
TpexBajieHTHoro paAHoaKTHBHoro HOHa Kejie3a b AByxBajieHT- 
HbiH hoh nyTeM nepeABHH oahoto 3JieKTpoHa ot AByxBa*neHTHo- 
ro HOHa k TpexBajieHTHOMy HOHy. CxeM aTHnecKH stot npouecc 
MOHCHo Bbipa3HTb ypaBHeHHGM: 


Fe 2+ + Fe 3+ ^ Fe 3+ -f- Fe 2+ . 


HsoTonHbifl 

MOreHHbIM, 

oSycjioBAeH 


ofiMeH B 3T0M npHMepe HBJIHeTCfl XHMHHeCKHM, TO- 
ho HMeeT KocBeHHbifl xapaKTep h no MexaHH 3 My 
nepexoAOM a^eKTpoHOB. 


78 


Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 



Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


flpHMep 8. H30T0FIH bl H O 6 M 6 H M e >K A ,y flByOKHCbK) 
H TpeXOKHCbK) cepbl 

MHTepecHbifl cAy^an KocBeHHoro H30TonHoro o6MeHa npeA- 
cTaB.ineT H30TonHbiH o6mch b CMecH cepHHcroro h cepHoro 
aHrHApHAa, KOTopbifi mo>kho o6Hapy>KHTb, HcnoAb3yH H30Ton 

cepbi-35. 

PeaKUHH H30TonHoro o6M6Ha mojkct 6biTb 3anHcaHa b bh A e 
CAeAyJomero ypaBHeHHH: 

S 32 0> + S 35 0 3 ^S 35 02 + S 32 0 3 

B TaKofi CMecH He TOJibKo aioMbi cepbi, ho h pa^HKajibi SO 
oTcyrcTByioT. IlpHMOH oSMeH MexcAy S 32 h S 35 npn MOAenyAap- 

Hbix CTOAKHOBeHHHX MaAOBepOflTeH. B AeHCTBHTeAbHOCTH, HACT 
o6paTHMan peaKUHH nepeHOca KHCAopoAa: 

S 33 0 3 — * S 35 0 2 + V 2 O 2 
S 32 0 2 + V 2 0 2 ~> S 32 0s 

PaccMOTpeHHbie npHMepbi H30TonHoro o6M6Ha hbahiotch CAy- 
h a h m h npocTeftiHHX MexaHH3MOB H30TonHoro o»6MeHa- B peajib- 
Hbix ycAOBHHX nacTO ha>t npoueccn H30TonHoro ofiMeHa 6Aaro- 
Aapa coHCTaHHio mhothx MexaHH3MOB. MoryT 6biTb cAynaH, KorAa 
OAHOBpeMeHHO HAH B TOH HAH HHOH IlOCAeAOBaTeAbHOCTH IipO- 
hcxoaht SAeKTpoHHbie nepexoAbi, o6mch h nepexoAbi aTOMOB, 
HOHOB H 6oAee CAO>KHbIX HaCTHU. 

C KHHeTHHeCKOH H TepMOAHHaMHHeCKOH TOHeK 3peHHH CAC- 
AyeT pa3AHHaTb HepaBHOBeCHblH H paBHOBeCHblH H30TOriHbIH 

o6mch. 

HepaBHOBecHwfi H30TonHbiii o6mch 6yjxer HMeTb Mecxo tot- 
Aa, KorAa B pa3AHHHbIX XHMHHeCKHX (J)OpMax H 4>a3ax CHCTeMbI 
HMeiOTCH pa3AHHHH B H30TOFIHOM COCTaBe XHMHHeCKHX 3AeMeH- 
TOB. B 3T0M CAynae B COOTBCTCTBHH CO BTOpbIM npHHUHnOM 
Tep moahh a m h kh 6yAeT npowcxoAHTb caMonpoH3BOAbHbift npo- 
ueCc, panpaBAeHHbifi k BbipaBHHBaHHio H30TonHono cociaBa xh- 
MHHeCKHX (J)OpM H Cj)a3 CHCTeMbI. H eCAH 6bl He 6bIAO HHKBKHX 
pa3AHHHH B TCpMOAHHaMHHeCKHX H KHHeTHHeCKHX KOHCTaHTaX 
H30TOnOB OAHOro H Toro >Ke XHMHHeCKOro 3AeMeHT3, To 3TOT 
npouecc 1 ueA 6bi ao KOHua. OAHano BCAeACTBHe cymecrBOBa- 
HHH HefiOAbUIHX paSAHHHH B CBOHCTBaX H30TOnOB OAHOTO 

h Toro H<e xHMHHecKoro SAeMeHTa stot npouecc BbipaBHHBaHHa 
HSOTOnHOTO COCTaBa HAeT He AO KOHUa. y CTHHaBAHBaeTCH He- 
KOTopoe TepMOAHHaMHHecKoe paBHOBecHoe pacnpeAeAeHHe H30- 

79 


Sanitized Copy Approved for Release 201 1/01/24 : CIA-RDP80T00246A0575001 10001-1 



i u i i .1 i : i i j 

Sanitized Copy Approved for Release 2011/01/24 : CIA-RDP80T00246A0575001 10001-1 


TonoB, jiHiub 6 jiH 3 Koe k hx paBHOMepHOMy pacnpeAejieHHio 
Me>KAy pas/IH^HblMH XHMHMeCKHMH (J)OpMaMH H (|)a 3 aMH. 

H30TOniibIH O0MeH B yCJIOBHHX TepMOZIHHaMHHeCKOro paB- 
HOBecHoro pacnpeAGJieHHH h3otoiiob Ha3biBaeTCH paBHOBecHbiM 
H 30 TOnHbIM oSMeHOM. 

HeSojibLune pa 3 JiHqHH b CBOHCTBax h noBeAeHHH H30TonoB 
OAHoro h toto >Ke 3 JieMeHTa no.ayqn.TH Ha 3 BaHne H 30 TonHWx 
3 (|)(f)eKTOB. B AaHHoft padoTe mbi He dyA^M paccMaTpHBaTb oth 
9 (j)(})eKTbi. B CHJiy Toro, hto H 30 TonHbie 3 (J)cf)eKTbi Majibi, bo 
MH orHx cjiyqanx Ha npaKTHKe mo>kho hmh npeHedperaTb. H30- 
TonHbifi odMeH, npn kotopom npeAnojiaraeTCH ycTaHOBjieHHe 
paBHOMepHoro pacnpeAeAeHHH h 3 otohob Me>KAy xHMHqecKHMH 
(j}OpM 8 MH H (j)a 3 aMH, npHHHTO H 33 bIBaTb HACaJIbHblM H30T0I1- 
hmm oGmchom b oTJiHHHe ot peajibHoro H 30 TonHoro odMeHa, 
npH kotopom paBHOBecHoe pacnpeAeJieHHe 0130x0006 jihuib 
6 jih 3 ko k paBHOMepHOMy pacnpeAejieHHio, ho He coBnaAaeT 

C HHM. 

K«HexHKa npoueccoB H30TonHoro odMeHa onpeAeJiHexcn 
COBOKynHOCTbK) Bcex BHyTpeHHHX H BHeiHHHX yCAOBHH, B KOTO- 
pux HaxoAHTco cHCTeMa. IlpH (})H3HqecKOM H30TonHOM odMeHe 
cKopocrb H30TonHoro odMeHa onpeAejifleTca cKopocTbio ah(})- 
(})y3H0HHbix npoueccoB. ropa3Ao CAoacHee pa3BHBaeTCH npo- 
uecc H30TonHoro odMeHa np<n XHMHqecKOM hsotoiihom odMeHe. 
3Aecb OAHOBpeMeHHo AewcTByioT ABa KHHeTHnecKHx (fiaKTOpa: 
AH(J)(J)y3H0HHaH KHHeTHKa H XHMHHeCKaH KHH6THK3. B HeKOTO- 
pbix CAyqanx AHMHTHpyiomHM (J)aKTOpOM, onpeAeAHiomHM 
CKOpOCTb H30TOnHOro OdMeHa, HBJIfleTCH CKOpOCTb AH({)(J)y3HH 
qacTHu. B Apyrnx cjiyqaox, HaodopoT, MeAJi eHHOH ciaAMefi H30- 
TonHoro odMeHa hbahctch XHMH'qecKaa peaKUHH ( H 30 TonHoro 
odMeHa h CKopocTb H30TonHoro odMena dyAeT onpeAejiHibca 
CKOpOCTbK) XHMHHeCKOH peaKUHH H30T0nH0r0 odMeHa. 

PacMJieHHTb 3 TH a Ba KHHeTHqecKHx ^aKTopa npn hx cobmc- 
CTHOM fleHCTBHH npaKTHHeCKH OHeHb TpyjHO. TaiKHM o 6 pa 30 M 
TeopeTHqecKoe onncaHHe KHHeTHKH H 30 TonHoro odMeHa npeA* 
craBAHeT ejioJKHyio TeopeTHnecKyio npodjieMy. 

npH SKCnepHMeHTajIbHOM WCC.7ieAOBaH,HH KHHeTHKH H30TOn- 
Horo oSMeHa qacr© no/iynaioTCH KHHeTHHecKHe KpHBbie, HMeio- 
iUHe 3KcnoHeHUHaAbHbiH xapaKTep. B HeKOTopbix, ho-bhahmo- 
My, CAo>KHbix CAyqanx, SKcnoHeHUHajibHbift xoa KHHeTHKH H30- 
TonHoro odMeHa He codjnoAaeTco. 

PaccMOTpHM KpaTKo HeKOTopbie Handojiee npocTbie pe3yAbTa' 
TbI TeOpHH H30T0nH0r0 odMeHa. 

SO 
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LlycTfa HMeeTCH ABa coeAHHeHHH AX n BX*. B nep'BOM co- 
eAHHeHHH coAepKHTC* HeMeueHbift oOMenHUH hoh X, a bo bio 
oom — T a K ott ace, HO MeneHMH hoh X*. Ecjih AX h BX npii 
■ BecTH B KOHT3KT b roMoreHHbix hah reTeporeHHHX yCJIOBHHX. 

TO b pe3VAbTaTe peaKUHH H30TonHoro o6MeHa MeueHHH hoh a 
H aHHer ^epexoAHXb b coeAHHeHHe c A, a HeMeueHHH - b co- 

1 ^iTpelyAbxaxe 3Toro npouecca b cncxeMe iioabatch y>Ke ue 

rbipe coeAHHeHHH: AX, AX*, BX h BX*. 

B AaHHOM cjiynae mu 6yAeM HMeTb fiHMOJieKyjiajmyio pcais 
HHK) H 30 TOHHOrO 06MeH3, KOTOpyiO MOWHO SHHHCaTb B BllAl 
c/re/iyiomero ypa i BHeHHfl: 

AX BX* AX* -j~ BX <161 

Bbcacm cneAyioiUHe HepaBHOBecHbie KOHueHTpauHH. 

'AXlo — clq — HanaAbHaa ko h ueHTp a uh h coeAHHeHHH aa; 

BX*lo = />o — HanaAbHaa KOHueHTpauHH coeAHHeHHH BA 
A Xi =- a — Hepa'BHOBecHaH KOHueHxpauHH coeAHHeHHH aa 
i a h h u h MOMeHT BpeMeHH t, h AaAee aHaAoruHHO. 

BX*] = 6*,fAX*]== a*, [BX] = b. 

B CHAV aaKOHa 3 XBHBaAeHXH 0 CXH H 30 TOHHoro o6Meria H 3a- 
K0H a coxpaHeHHH aemecTBa aoahchh co6flK>naTbCS caeAyioiUHc 

33 BHCHMOCTH M0>K JXV KOHUeHTpailHHMH: 

(17) (, + 6* = 6»* (181 

— a, (19) o* + »*=-V l 2l)l 


ij. ( 1 7 —2*0) BbireKaer oMCBHAnoe cAeACTBHe: 

a* — b, * 2l) 

tbiHHMeCKHH CMbICA KOTOporO IipOCT- B CHAy 3KBHBajieHTHOCXH 
JeMCHa coeAHHeHHH AX* h BX hohbahiotch b CHCieMe b 3 kbhb 3 

AeHTHblX KOAHHeCTBaX. „*„ olI41 „„„ nao- 

npeiHOAOJKHM, HTO KHHeTHKa HBOTODHOro oSMeHa AAv. pac 

CMBTpHBaeMOfl peaKUHH (16) HBAfleTCH XHMHieCKOH. 

HcnoAb 3 yeM H3BecxHue H3 (JjHBHuecKofi xhmhh "P a *™ a Z 

I IBieHHH VpaBHeHHH XHMHHeCKOH KH'HeTHKH. /I,AH 3TOO - 

lipejKflo Bcero otmcxhm, hto AaHHaa peaxunn HBAHeTCH 6 hmoac 
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SpaS*" cKopocrs 


da* 


dt 


da* \ 

nc) 


npHM. 


da* \ 

dFj 


ofipatH. 


( 22 ) 


3« ™ “opoc™ oppa- 

Ha^BHbi KOHueHTDanHsr\f rrmrv * 0JI ™ 6biTb nponopijHo- 
-Tora vemwm ZTm ^ P'^pyTO coeaHHeHaS^H, 


I da*\ 

[ dt / 


IipHM. 


~ k, ab* 


(23) 


/ F*\ 

\ at / ogpaTH. l} ’ (24) 

COOTBeTCTB 2 eHHO° HCTaH ™ CK ° P0CTH n P HM ° ft H OOpaTHOH peaKHHH 

npe^e6%qr i ? c STa?rHfo^eM 3 n? nHHMH 3 ^ CKr ™» mojkho 
oGmohom. ripir TaKOM vcjiobhh Knr?/ HAea,7II)HbIM H3OTOnHhIM 
04HHaK0Bbix vacrau KOHCTaHTH pv!! n P c 4nojiaraeTcH o6mcm 
.•' tO.'UKHbl 6hJTb paBHH ^rApy ™ P ° C ™ *» " ** 


k\ — k ‘2 = k 


const. 


(25) 


PfraK, na ochob 3 hhh (bopMvji / 22 — 9q\ 

ypaBHOH.ro khhothkh hsotShhopo o6mS: yi ' HM <y,eAyK,uiee 


da. 

dt 


•• — /: {ab* — a*b) 


(26) 


7Ik)6oo ypasHeHiie khhothkh npouecca *nn-» Bn „ 

1 ‘ 00 nepexoAHTb b ypaiweMHe paBHOBecH^ " Pe4eJle np “ 
Ha 3bjBa T b, b yp aBnenHc H3 oto P mJ npouecca ’ npHHflTO 

r 4 ° CT ”* e '" m af - 0- . ™« Kax * * 0. TO 

(I ! (26) noJiyqaeM: 

a <» b %~a%b x = Q (27) 

«m«c 

K'OHHeHTpaUHl? R OT.BIIVHOOT HenL 3 ^p 6y:(yT y>Ke paBHOB£, CHblO 

H( OT HPpaBHOBecHbix B VpaBHOHHH (26). 
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ypaBHeHHe H 30 TepMbi H 30 TonHo.ro ofiMeHa . mu: 3anHiueM b 
c^e^yioiiieM bhac: 


a 00 ^ 00 


3 to )Ke ypaBHeHHe (28 ) mo>kho no;iyHHTb h A pyrHM nyieM, hc- 
XOA^ H 3 H3BeCTHOPO 3aK0Ha AeHCTByiomHX Macc. 

Jlna peaKUHii (16) KOHCTaHTa paBHOBecna Ha ocHOBaHHH 3a- 
Kona AencTByiomHX wacc 6 yze t Bbipa>KeHa cjre^yKDiUHM ypaBHe- 
HHeM: 

< 29 ) 

® IxP OB 

Ho a^h HfleajibHoro H 30 Ton.Horo oSMeHa KOHCTaHTa paBHOBecHH 
AOJiWHa CbiTb paBHa eAHHHiie: k—\. ripn btom ycjiobhh ( 29) 
nepexoAHT b ( 28). 

iljlH Toro, MTOfibl nOAVHHTb 33 BHCHM 0 CTb H3MeHeHHH O' BO 
speMeHH hjih, HHaMe roBopa, bubccth (JxopMyjiy KHHeTHHecKOH 

KpHBofl, HeoSxoAHMo npoHHTerpHpoBaTb ypaBHeHHe (26). 

IlpeABapHTeAbHo npHMeM cneayiomHe ripeAeJibi HHTerpnpo- 
BaHHH: 

t = o, a* = 0 ; b MOMeHT BpeMeHH t KOHueHTpau.Hn 
a* = a*’ (KOHueHTpauHH b AaHHbifi momcht BpeMeHH). HcnoAb- 
3 ya 4>opMyjibi (17), (18 ) h ( 21), nojiyHHM H3 ypaBHeHH* (26) 
cjieAyiomee: 

^==&{(& 0 *— a*) ( a 0 —a *) — a* 2 ] , (30) 

at 

oTKyAa nocjie Aa.ibHeftmHx ajire6paHHecKHx npeo6pa30BaHH&: 

<31) 

Tenepb Hy>KHo pa3,ne;iHTb nepeMeHHbie a* h t no oCeHM hscthm 
ypaBHeHHH: 

da* * i ji /qo\ 


ap+feo* 


^kbo*ao dt. 


a 3 aieM npoHHTerpHpoBaTb ypaBHeHHe b vKa 3 aHHbix Bbiuie npe- 
^eJiax. 
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ripoBefleM HHTerpHpoBaHHe noApo6He£* 


apb o* 
flo-f-fro'* 


d 1 


Qp-^bp* 
~ CLobv* 


in 1- 


h OKOH^aTe^hHo: 


n vfr 

a t _ - 


dp’^-bp* 

apbo* 

gO+fcp* 4 

a 0 6 0 * 1 

flo&o* 


» &&o*a 0 dt. 


~k (cip-^bp*) t, 


-_.fi _ e — *(a 0 +V)t] 


a 0 W L ' ' ' J (33) 

H 3 (33) mo)kho BUHHCjiHTb paBHOBecHyio KOHueHTpaumo a 

flo&o* 


npn t->oo 


a 0 -f6 0 * 


(34) 


TaKoii }Ke pe 3 yjibTaT mo>kho nojiy^HTb H 3 ypaBHeHHH H30TepMbi 
H 30 TonHoro oSMeHa (28). 

Ecjih BBecTH 6 e 3 pa 3 MepHyio oTnocHTejibHyio KomieHTpauHto 


F = — s- h o6o3HaqenHe r = k(ao + b 0 *) , 

a oo 

to nojiyMHM H3 (18): 

F = 1 — e" rt 


(35) 


(36) 


3 ro ypaBHeHHe h BbipaxtaeT 3 KcnoHeHiXHaj)bHbifi xoa KHHeTHMe- 
ckoh KpHBofl. KoHCTamy r = 6 (ao + />o*) 6 yaeM na 3 biBaTb 
KOHCT 3 HTOH KHIieTHKH H 30 T 0 IIH 0 ro oSlWeHa. KaK BHAHO H 3 (36), 
3 Ta KOHCTaHTa OAH 03 HaVHO XapaKTepH 3 yeT KHHeTHKy H 30 T 0 I 1 H 0 - 
ro oSMeHa. 

B KaqecTBe o 6 T>eKTHBHoro noKa3aTejiH, xapaKTepH 3 yioiuero 
H 30 T 0 nHbIH OdMeH, MOJKHO BBOCTH BCJIHMHHy nepHOAa nOJiy- 
oSMeHa. 

riepHOA nojiyoSMena — sto BpeMS, b TeweHHe KOToporo koh- 
TpoAHpyeMan KCHueHTpauHH MeMeHoro BemecTBa AocraraeT no- 
JIOBHHbl 3 HaqeHHH OT paBHOBeCHOH KOHUeHTpaUHH. HHaMe rOBO- 
pfl, nepHOA iHWiyofiMeHa — sto BpeMH, npn kotopom F = 0,5. 

H 3 (36) .xerKo ycxaHOBHTb cBH3b Me>KAy nepHOAOM nojiy- 
odMena h KOHCTaHTofi H3oronHoro o^MeHa: 

I n 2 _ 0,693 
r ~ r 


T«/, 


(37) 
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BepHCM'CH k paccMOTpeHHio ypaBHeHHH (33). IlpeACTaBjiaeT 
Hmepec paccMOTpeTb c.iyqaft, norAa ncxoAHue KOHuemp auHH 
HeMeqeHoro h Meaenoro coeAHHeHHfi SKBHMOJiapHbi, t. e. Bwnoji- 
HHeTCH HaqajibHoe ycjioBHe: 

do— b 0 (38) 

Hah TaKoro cayqaa noAyqaeM oieAyiowyio (JjopMyAy: 

ar=~b*( 1 _e — 2 * b o*t ) (39) 

npH paBHOBecHH, Koraa t->oc, H3 (19) h (39) HMee.vi: 

« a := Y b % (40) 

r. c. MeMCHbiii hoh nopoBHy pacnpeAeAHTca Me>KAy coeAHHeHHA- 
mh AX* h BX*, a KOHTpojiHpyeMaa paBHOBecHaa KomieHTpaima 
6 yAeT paBHa noAOBHHe ot HaaajibHoft KOHuemp auna Meae- 
Horo coeAHHeHHH BX*. 

Kax yxe 6 biao oTMeaeHo Bbnue, KHHeraKa H 30 ronHoro ofiMe- 
Ha MOJKeT b HeKOTopbix CAyqaax onpeAeJiaTbca CKOpocTbio ah4>- 
(py 3 HH. npH A«C})(})y 3 HOHHOi( KHHeTHKe H 30 TOTIHOrO ofiMeHa Hy 5 K- 
ho cocTaBAHTb ywe Apyrne AHcjxfjepeHUHajibHbie ypaBHeHHa. 
Tomme AH^^epeHUHaAbHbie ypaBHeHHH, onncuBaiomHe HBAemia 
AH(j)(j)y3HH, AaioT CAO)KHbie peuieHHH. rioaTOMy aah npaKTHae- 
ckhx ueaeft mojkho nojib 30 BaTbca npHgAHJKeHHUMH ypaBHeHHa- 
MH. OAHO H 3 T 3 KHX npH 6 .TH 5 KeHHHX ypaBHeHHfi MbI 3 anHUieM B 
cACAyiomeM BHAe: 

d ^=P(6*-6% ) (41) 

rAe p — KOHCTaHta cnopocTH AH(|)4>y3HH, bp ecTb KoaueHTpa- 
UHH coeAHHeHHa BX*, paBHOBecHaa c KOHueHrpauHeS coeAHHe- 
hhh AX* b AaHHbifl momcht, t. e. a* h b p CBa3aHbi Apyr c 
ApyroM y;paBHeHHPM n3oiepMbi raoTonHoro o6MeHa: 

b$=Y a * (42) 

riOHCHHM (})H 3 HHeCKHH CMbICA B3flTOro ypSBHGHHH (41). 

MoJieKyjibi a B yx XHMHqecKHX coeAHHeHHfi, Me>KAy KOTOpbi- 
mh npoHCxoAHT H30TonHbiH o6MeH, npocTp aHCTBeHHo pa3AeJieHH. 
/lH(J)4)y3HH MeneHpro coeAHHeHHH BX* nponcxoAHT b cbo6oa- 
hom npocTpancTBe mokav MojieKyjiaMH o6ohx coeAHHeHHfi. 
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CpeAHHH HepaBHOBecHafl KOHueHTpauun cbo6oaho SjiyjKuaioiuHx 
MOJieKyji coeAHHeHHH BX* eerb b*. Ho b Mecrax, rue npoucxo- 
Aut HenocpeacTBeHHo aKT H 30 TonHoro o6MeHa u o6pa3yiOTCH mo- 
jieKyjibi AX*, KOHu.eHTpau.HH MoneKyji BX* 6yueT noABHJKHoii 
paBHOBecHOH KOHueHTpauueu no oTuouieHHK) k KOHueHTpa- 
UHH a*. 

3iy nouBHJKHyjo KBa3upaBH0BecHyio KOHueHTpauuro mh h 
o6o3Hauu;iH uepe3 bp .Tan kuk ABUJKymeu cujiou u.H(})(J)y3HOHHO- 
ro npouecca hbjihctch rpauueHT KOHueHTpauHH ujih npocTo pa3- 
HOCTb KOHueHTpauHH B pa3JIHHHbIX TOUKaX npocTpaHCTBa, TO, 
ecTecTseuHo, b'-ybp . ypaBHeHue (41) 'BbipawaeT npocToe <pH3H- 
uecKoe npeano.io>KeHHe, hto cuopocTb AHcJupyauu nponop- 
UHOHajibHa pa3H0CTH ycTaHaBJiuBaromuxcH b npouecce H3OT0n- 
hoto oOxieHa. HepaBHOBecHoii b MeucMOJieKyjiHpHOM npocTpaHCT- 
Be h KB33npaBHOBecHOH (b6jih3h MecT H30TonHoro o6MeHa) KOH 
UeHTpaUIIH. KoHCTaHTa CKOpOCTH UH^J^yaHH P 33BHCHT OT KOH- 

CTaHTbi B3aHMHoft AH(fx})y3HH oOMeHUBaromuxcH MOJieKyH h cpeu- 
Hero nyTH /uicj)cJ)y3HH, 3 Taxwe ot Tex ycJioBHH, b KOTopux npo- 
HCXOAHT H30T0nHbIH oOMeH. Ha Bonpoc 0 TOM, KaK npOH3BOAHTCH 
oueHKa KOHCTaiiTbi p, t. e. KaK ycTaHaBjiuBaiOTCH Bee stu 3aBHCH- 
mocth ajih KOHCTaiiTbi p, Mbi ne ocTaHaBjiuBaeMCH. Otmcthm 

HHUIb, HTO K0HCT3HTa P AOJI>KHa SbITb npOnOpUHOHaJIbHa KOH- 
CT3HTe AH(p4)y3HH. 

ypaBHeHue (41) mo>kho paccMaTpuBaTb KaK npu 6 jiu>KeHHHfi 
BapnaHT H3BeCTHOrO H3 Kypca (pH3HKH ypaBHeHHH AHCjXpySHH 
OuKKa. KoKCTaHTy ckopocth uH$4>y3HH p b uajibHeiiiueM dyueM 
paccMaTpuBaTb KaK HeKOTopyio cpeHOMeHonoruMecKyio kohct3h- 
Ty, xapaKTepiisyiomyio cKopocTb Aucj)4>y3HOHHoro H30TonHoro 
o6MeHa. 

Hcnonbsye.M ypaBHeHue (41) a.jih BbiBoaa ypaBHeHHH KHHeTU- 
iiecKoii KpHBOfi: o* = f(t). BuAousMenHM CHauana ypaBHeHue 
H30TepMbI (42). Zf-TH 3T0T0 HanOMHHM COOTHOUieHHH (17) H (18), 
KOTOpbie AOJOKHbl C 06 jIK)AaTbCH npH .JlloSblX yCJIOBHHX: H npu 
paBHOBeCHH H npu OTCyTCTBHH paBHOBeCHH. HMeeM: 

(43) 

a'-' a cio —a* ao 


ucxoAH H3 MareMaTiiMccKii.x cbohctb nponopuuft. rioayuaeM: 


jlajiee, corjiacHO (20) : 



b*=bo*—a*. 


(44) 

(45) 


Sti 
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IloAoaBAHH (44) h (45) b (41), iioavhhm : 


da* 

dt 




OTKyfla 


da* 

dt 



gp-j-feo* 

aob 0 * 



(46) 

(47) 


HHTerpHpyn (47) b Tex >Ke npe^ejiax, KOTopbie mu npHMeHJUiH 
npn HHTerpnpo'BaHHH ypaBHeHHH (26), noAyHHM CJieAyiomHH 
BHA (byHKUHH: 



apb q* 
Oo+^o* 



(48) 


Kan bhaho, noAyaeHHoe ypaBHeHHe (48) Tanoro >Ke THna. 
Kan h ypaBHeHHe (33), to ecrb h b cjiynae AH<})4>y3HOHHOH KHHe- 
THKH MfcJ npHXOAHM K 3KCnOHeHU,HaAbHOH 3aBHCHM'CCTH, Bbipa>KeH- 

Hoft b oCmeM BHAe ypaBHeHHeM (36). ToAbKo b cAyaae ah$- 
4>y3HOHHOfl KHHeTHKH KOHCT3HTa KHHCTHKH H30TOnHOro oSMCHa 

r =-p(ao+6o*)/ao. 

IlpHBeAeHHbie pe3yAbTaTbi narAHAHO noxa 3 b!BaiOT, mo npH 
3KCnepHMeHT3AbH0M HCCAeAOBaHHH KHHeTHKH H30T0nH0r0 o6Me- 
na HeAereo BbiacHHTb hcthhhvio npupoAV khhcthkh H 30 TonHoro 
odMeHa. 

Kan b cAynae xHMHHecKoii, rax h b CAyaae AH(|)(J)y3HOHHOH 

KHHeTHKH MOryT nOAVHHTbCfl OAHHaKOBble SKCnepHMeHTaAbllblP 
KHHeTHHeCKHe KpHBbie SKCnOHCHUHaAbHOIO THna. 

EcA’H JKe He ymydAHTbca b Bonpoc o npupoAe KHHeTHKH 1130 - 
TonHoro ofiMeHa, to ypaBHeHHe (36) motkho paccMaTpuBaib Kan 
noAysMnHpHHecKoe ypaBHeHHe c oahoh sMnnpHHecKOH KOHCTaH- 
toh r, KOTopaa h mokot CAyaoiTb oSbeKTHBHbiM noKa3aTeneM 
cKopocTK H30TonHoro ooMeHa. Hah 3KcnepnMeHTaAbHoro onpe- 
AOAenHH stoh KoncTaHTbi KHHeTHKH H30TonHoro odMeHa He- 
o6xoahmo noAyHHTb 3KcnepHMeHTaAbHbie 3 HaneHHH BeAHHHHbi F 
Aah pa3AHHHbix momchtob BpeMeHH t. /Iah yAoScTBa rpa(|)HHe- 
c.Koro npeACTaBACHHH KHHeTHHecKOH KpHBoft h onpeAeAeHHH KOH- 
CTaHTbi r cAeAyeT AHHea3HpoBaTb ypaBHeHHe (36). H 3 (211 
HMeeM : 

— In ( 1 — F) — rt. (49) 


OTKAaAbiBaa b nonyAorapH(j)MHHecKOM MacuiTa6e BeAHHHHU 
— ln-( 1 — F) A^ia cooTBeTCTByiomHX MOMeHTOB BpeMeHH, b CAynae 
co6AK>AeHHa 3KcnoHeHUHaAbHoro 3aKOHa khhcthkh mh aoatkhh 
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no.iymiTb npHMyio ahhhio. rio HaK.iOHV 3 Toii npHMoii .lerno onpe- 
AenneTCH KOHCTaHTa khhcthkh H30TonHoro ofiMeHa r. A 3 aTeM 
no <})opMyAe (37) mojkct -6uTb paocuHTaHa h BeAHHHHa nepHoua 
nojiyo6MeHa T</ a . Hjih BpeMeimon xapaKTepucTHKH KHueTHKH 
H30TonHoro ofiMeHa mojkho BBecTH BejiHHHHy BpeMeHH ycTaHOB- 
JieHHB paBHOBecHj) t paBH - OAHano npn stom HaAo HMeTb b BHAy, 
hto npouecc ycTaHOBJieHHH paBHOBecHH ecrb npouecc acHMmo- 
THnecKHft h TeopeTHHecKH HacTynaeT npw t->co. npaKTHuecKH 
*e Hy*Ho Bbi6paTb Kaicofi-jiHOo KpHTepuft ycTaHOBAeHHH paB- 
HOBeCHH. TaKHM KpHTepHeM MOJKeT CJiyjKHTb, HanpHMep, 
TcnmocTb MeToaa onpeflejienHB KOHTpojiHpyeMon KOHueHTpauHii. 
riycTb KOHTpojiHpyeMan KOHueHTpauHH a* onpeAenneTCH c Tanoft 

TOHHOCTbK), HTO OUIH6Ka fl.TH OTHOCHTeJIbHOH KOHUeHTpaUHH F 
cocTaB^HeT ±0,01. Tor^a 3a BpeMH ycTaHOBAeHHH paBHOBecHH 
mu npHMeM BpeMH, b reHeHHe Koroporo 6yueT AocrarHyTa koh- 
ueHTpauHH F = 0,99. Tor^a corviacHo (49) : 

* _ Ml— F) In 0,01 4,606 4,606- T-., _ 

tpaBH- ~ = —=—=- 0 : 69 ^ = 6>65T ' = 

Burne mu b KanecTBe KOHTpoJwpyeMOH KOHueHTpauHH 6paji« 
KOHueHTpauHio a*. Ho b KauecTBe KompojiHpyeMoft KOHueHTpa- 
UHH MOJKHO B3HTb H KOHUeHTpaUHK) 6*. rio.l b3\ : 51CI> 3aBHCHMOCTbIO 
(19), AerKo BbiBecTH KHHerHHecKyio (JiopMyjiy aah b* . BnpoueM 
mojkho no toh jkc 3aBHCHMOCTH (4) nepeftTH OT b* k a*: 

a*=?b* b* ( 51 ) 

npH COBpeMeHHOM COCTOHHHH HayUHbIX 3H3HHH O KHHeTHKe XH- 
MHHecKHx peaKUHH, b tom HHejie h peaKuuft H30TonHoro oOMena, 
HeB03M0*H0 TeopeTHnecKH npeACKa3arb BpeMH ycTaHOBJieHHH 
paBHOBecHH hah ApyrHe KHHeTHnecKHe napaMetpu aah pa3AHU- 

HUX CHCTeM. Bee KH'HeTHHeCKHe XapaKTepHCTHKH Onpe^eJIHKJTCH 
3KCIiepHMeHTaJlbHO. JX JIH p33HbIX CHCTeM OHO KOJieS.ieTCH B OHeHb 
iiiHpoKHX npe^ejiax — or npaKTHuecKH MrnoBeHHoro ycraHOBAe- 
HHH paBHOBeCHH AO OHeHb MeAAeHHbIX peaKUHH, HAymHX rOA3MH. 

HanpnMep, peaKUHH: 

D 2 0 + NHsz±DHO -f NH 2 D, 

D 2 0 + H 2 0±± HDO + HDO, 

D 2 0 -f HCl^t DHO + DCI 

npoTCKaiOT ripaKTimecKH MmoBeuiio, b to BpeMH KaK, HanpHMep, 
t.tii l eaKuim: 
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Fe*Cl 3 + Fe(III) npoTonopc{)epHH ^ FeCi 3 + Fe*(III) npoTo- 
nopcj)epHH nepnoA nojiyodMeHa cocTaBJineT 6ojiee AByx Jier. 
FIojiyHeHHbie oOiunpHbie AanHbie no H30TormoMy ofiMeny Fe* 
c BemecrBaMH KpoBH, coAep>KaiiiHMH Fe, noxasbiBaiOT, hto H30- 
TonHbift o6m€h npoTeKaer BecbMa AJiHTejibH-o. 

Hjih Apyron ripnMep: .peaKuwa: 

HP* 04 2 " +reKC 030 M 0 H 0 $ 0 C(f)aT 1z HPO4 2 ' -i~reKC030M0H0t|)0C(j)aT* 

HMeeT nepnoA nojiyodMeHa 6ojiee 18 nacoB. 

Mu cneunaAbHO ocTaHOBHAHCb Ha Bonpoee o KHHeTHKe H30Ton- 
Horo oSMena, HMen b BHAy Hpe3BbiHaftHyio Ba>KHOCTb storo 
Bonpoca ajih Shoxhmhh h $H3HOAornH. TojibKo fijiaroAapa npn- 
MeHeHHK) MeTOAa MeneHbix aTOMOB 6 hoxhmhkh h 4 )H3HOJIorH 

nOAyMHAH B03MO>KHOCTb HCCJieAOBaTb KHHeTHKy H AHH3MHKy 
npouecco® oSMeHa BemeciB. B ocHOBe >xe sthx npoueccoB Jie- 
H<aT 3aKOHbI KHHeTHKH XHMHHeCKHX peaKUHH. Ha OCHOBe npHMe- 
HeHHH MeroAa MeneHhix atoMOB b Shoxhmhh h (})H3HOJiorHH cefi- 
nac 6ypHO pa3BHBaeTcn cneunaAbHbiH pa3AeJi, nocBHmeHHHH 
H3yneHHK> kwhcthkh h AHHaMHKH MeTa6oAH3Ma. JXjih TeopeTHne- 
ckoh HHTepnpeTauHH AaHHbix, nojiynaeMbix c noMombio mctoa 3 
MeneHbix aTOMOB, a Taioxe A*nfl npaBHAbHofi nociaHOBKH caMHx 
HccJieAOBaHHH c npHMeHeHHeM mctoah MeneHbix aTOMOB ne- 
o6xoahmo uinpoKoe npHBJieneHHe cjio>KHoro MareMaTHHecKoru 
annapaTa. Tax, b HacTonmee 'BpeMH HanajiH peuiaTbca MHorne 
33A3HH 6'HOXHMHH H (f)H3HOJIOrHH, CBH3aHHbie C HCCJieAOBaHHeM 
aSMeHHbix (J)ohaob, uhkjiob ofiMeHa h onpeAeAeHHeM BpeMeHHbix 
xapaxTepHCTHK npoueccoB oSMeHa BemecTB b jkhbhx opraHH3Max. 

VnPA)KHEHME l 

H3yqeHHe khmcthkh H30Tormoro o6weHa cepe6pa 
MOKAy OCaAXOM H paCTBOpOM 

CncTeMa «ocaAOK AgCl — pacTBop AgN03» HBJineTCH reie- 
poreHHOH CHCTeMOH. Mo>kho npeACKa3aTb HeKOTopbie KanecTBeH- 
Hbie ocoSeHHOCTH peaxuHH H30TonHoro o6MeHa cepeSpa b Taxon 
CHCTeMe. OcaAox AgCl xa k TBepAan xpHCTajiJiHHecxaH (J)a3a Ha 
cRoen noBepxnocTH 6yj\er coAep>xaTb >o6MeHHhie hohw AgA 3th 
o6Me.HHbie HOHbi 6yAyT BCTynaTb b peaxumo HaoTonHoro o6MeHa 
C H0H3MH Ag' B paCTBOpe. XUlH Toro HToObI npOCAeAHTb 3 TOT 
H30TonHbiH o6MeH, HeooxoAHMo eepe6po b oahoh H3 (j?a3 reTepo- 
reHHoft cHCTeMbi HaA^e>KamHM o6pa30M noMeTHTb. B xanecTBe 
paAHoaKTHBHoro HHAHKaTopa B03bMeM n30T0n cepe6pa-110 
(ncpiiOA rro.iypacnaAa 270 ahch) . 
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CymHocTb pafioTbi b ashhom ynpa>KHeHHH 6yAeT 3aKAioqaTb- 
ch b cjieAyK)iueM. ByAeT noAyqeH ocaAOK Ag*Cl, MeneHHbiH H3o- 
TonoM cepe6pa-110. 

PaBHbie noputiH SToro ocaAKa KOHTaKTHpyiOTCH b TeneHHe 
pa3Hux nepHOAOB BpeMeHH c pacTBopoM HeaKTHBHoro AgNOs. 
IlpoBOAHT paAHOMeTpnqecKHe onpeAeJieHHH aKTWBHocTH pacTBO- 
pa (pacTBop CTaHOBHTca aKTHBHUM 3a cqeT nepexoAa MeneHoro 
cepeGpa H3 ocaAKa b pacTBop). Ha ocHOBaHHH KHHeTHnecKofl 
KpHBOH H30TOnHOro oGMeHa OnpeACAHKJT KOHCTaHTV KHHeTHKH 
H30TOnHOro oGMCHa AAH B3HTOH CHCTeMbl. 

HoCKOAbKy AerKOOGMeHHBaiOmHMHCH HOH3MH IB AaHHOft 
CHCTeMe GyAyT hohh, pacnoAOJKeHHbie aa noBepxHocTH KpHCTaA- 
AHKOB Ag*Cl, TO T3KOH oGmCH SyACT HMeTb 3KCTpaKpHCTaAAHHe- 
ckhS (hah 3KCTpaMHueAJiHpHbiH) xapaKTep. 3Ta SKCTpaKpacTaji- 
AHqecKaa ctbahh aaoTonHoro ofiMeHa AOAjKHa GbiTb oTHocHTeAb- 

HO GbICTpofl. OHa CyAST 3aBHCeTb OT np'OHHOCTH CBH3H HOHCKB 

cepeGpa c ocaAKOM h ot BpeMeHH AH(})t})y3HH hohob cepeGpa 
b pacTBope. BcjieA 3a nepBofl CTaAHeS HaoTonHoro oGMeaa 
HaqHeTca BTopaa ct3ahh oGMeHa, cBH33HHaH c oneHb MeAAeH- 
HOH AH(|)(})y3HeH oGMeHHBaiOmHXCH HOHOB CepeSpa BHyTpb KpH- 
ct3aahkob AgCl h H3 hhx b pacTBop, a TaKxce nepeKpHcraAAH- 
3auHefl AgCl. KorAa b npouecce H30TonHoro oGMeHa ecTb TaKHe 
ABe CT3AHH, H3 KOTopbix oAHa AOBOAbHo ObicTpaa, a ApyraH 
oaeHb MeAAeHHaa, to ycTaHa'BAHBaiomeecH aah Gbicrpoft era ah h 

pa'BHOBeCHe HBAHeTCH OTHOCHTeAbHbIM, KaacymHMCH. B A3HH0M 
onHTe y Hac GyAeT HMeHHo Taaoe «na>KyineecH» paBHoBecne. 

OGopyAOBaHHe h peaKTHBU 

1. FIpoTHBeHb, noKpuTufi (J)HAbTpoBaAbHofl 6yMaroft. 

2. 3amHTHHH 3Kp3H H3 CBHHUOBorO CTeKAB H HaGop AHCT3H- 
HHOHHOTO HHCTpyMeHTa*. 

3. OapcJjopoBaa Kpy>KKa a ah paAHoaKTHBHbix otGpocob. 

4. npoSHpKH C npoSKaMH. 

5. BiopeTKa. 

6. flHneTKa aa 1 ma co uinpHueM. 

7. XHMHHecKHfi cTanaH. 

8. SAeKTpHqecKaa nAHTKa. 

9. BcTpHXHBaTeAbHbift annapaT. 

10. UeHTpH(J)yra. 

11. MHKponHneTKa Ha 0,2 ma. 

12. MameHKH H3 aAtOMHHHeBoft 4>oAbrn. 

* M30Ton cepe6pa-ll0 yiBnaeTCH raMMa.H3ayiare.ieM. 
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13. OierHafl yciaHOBKa B-2. 

14. IlpenapaT paAHoaKTHBnoro cepe6pa-110 b (J>opMeAgN0 3 
c yaejibHofi aKTHBHocTbK) pacTBopa okoao 1 mkK/ma h coAepwa- 
HneM MeHee 0,01 Mr Ag/MJi. 

15. PacTBOpbi: AgN0 3 (0,05h), HC1 (1%). 

BbinoJiHeHne paSoTW 

1. PacTsop 0,05 h AgN0 3 BAHBaiOT H3 6ropeTKH no 5 mji b 
npoSHpKH (10 uiTyK) h flo6aBJiHK)T Tyaa nee no 1 mji paanoaK- 
THBHoro pacTBopa Ag*N0 3 aah HHAHKamw cepeSpa. 

2. B cTanaH c KHnamefl boaoh onycnaiOT npoOnpioi c pacTBo- 
poM Ag*N0 3 . 

3. npoH3B04HT oca>KfleHHe Ag*Cl b npoSHpKax, npH6aBJiBH 
no KanjiHM okojio 2 mji pacTBopa HC1 (l°/o). 

4. OcaflOK ueHTpn(|)yrHpyioT n npoBepnioT nojiHOTy ocawAe- 
hhh, npuSaBjiBB k ocBeTJieHHOMy pacTBopy 1 Kanjno pacTBopa 
HC1. B cjiynae nojiHOTbi oca>KaeHHH ocBeTJieHHbifl pacTBop octo- 
pOJKHO CJIHBaiOT, 'H OCaAOK npOMblBaiOT XOAOAHOH BOAOft flJIfl 
yAajieHHH xaop-hohob. .Hah sroro npoOupKH 3aKpbiBaiOT npoSnoft 
h BCTpuxHBaiOT Ha BCTpHXHBaTGJibHOM annapaie, a 3aieM CHOBa 
ueHTpncJiyrHpyioT h CJIHBaiOT npoMHBHbie bo ah c ocaAKa. 3iy 
onepauHio npoAeJibi'BaiOT ao Tex nop, nona npo6a npoMHBHbix 
boa na npncyTCTBHe xaop-hohob (HHAHKaTop-pacTBop AgN0 3 ) 
He AacT oTpHnaTeAbHbiH pe3yjibTaT. 

5. K npnroTOBAeHHbiM t3khm o6pa30M ocaAKaM Ag*Cl b 
KaiKAyio npoOnpKy AoSaBAfliOT no 5 ma 0,05h AgN0 3 h 3aMena- 
K3T BpeMH. npoOHpKH 3aKpbIBaiOT npoSnaMH H yCTaHaBAHBaiOT 
B annapaT AJIfl ®CTpHXHBaHHH. ripOH3BOA»T BCTpHXHBaHHe co- 
AepjKHMoro npo6npoK. 

6. Hepe3 Ka>KAbie 30 m h H yT H3 npoonpoK oTSnpaiOT npo6u 
aah paAnoMeTpHiecKoro onpeAeAenHH aKTHBHocTH pacTBopa. 
J\n h 3Torp, He ocTaHaBJiHBan BcxpHXHBaTeAbHoro annapaTa, bh- 
HHM3IOT H3 THe3Aa OA'Hy npoOnpKy H ObICTpo BCTaBAHlOT ee B 
neHTpH(})yry. DocJie neH t p h (J iy rn poB a hh OT6HpaiOT M3 ocBeT- 
AeHHoro caoh pacTBopa npo6y 0,2 ma h bhocht ee b namenKy 
H3 4>OAbrH c KpyjKOHKOM (JiHAbTpoBaAbHOH 6yMarn Ha AHe. HaHe- 
ceHHbifi pacTBop b nameHKe BbinapHBaiOT noA HH^panpacHOH 
AaMnoii, h onpeAeAHtor aKTHBHOCTb npo6bi Ha cneTHoft ycTaHOB- 
xe b cTaHAapTHbix ycJioBHHx. ,Hah OoAbmeii tohhocth H3MepeHHfl 
>KeAaTeAbHo 6paTb npo6bi c 4— 5-KpaTHoft noBTopHocTbio. 
Pe3yAbTaTbi paAHOMeTpiiHCCKHX onpeAeneHHii bhocht b xa6- 
AHiiy 10. 
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T a 6 ji h u a 1 0 

H3MepeHHe aKTHBHocTH npo6 pacTeopa Ag*NO» 

IX aia 'H3MepeHH5i: 

Tun ycTaHOBKH: Ne ycTaHOBKH: 

Tan cqeTHHKa: ...... No cqeTHHKa: 



y k a 3 a h h e: Bee paAHoaKTHBHbie MaTepnajibi h oiSpocbi nocjie 
oKOHMaHHH npenapaTHBHOH pafiora h npQBeAeHHH 
H3MepeHHH cne^yeT cpa3y >Ke CAaTb Aa6opa.HTy. 

7. rio pe3yjibTaraM H3MepeHHH HaxoAHT MaKCHMajibHbie 3Ha- 
qeHHH aKTHBHOCTH pacTBopa. KpHTepweM ycTaHOBJieHHH paBHOBe- 
chb BKCTpaKpHCTajiJiHqecKoro H30TonHoro> o6MeHa 6yAeT npHMep- 
ho OAHHaKOBan aKTHBHOCTb nocjieAHHx 3-x npo6. Flo sthm 3-m 

nOCJieAHHM H3MepeHHHM paCCHHTblBaiOT CpeAHIOK) aKTHBHOCTb 
paBHOBecHoro pacTBopa. 

y Ka 3 a h h e: PeKOMeHAyeTca nocjieAHHe 4 npofibi pacTBopa 
6paTb qepe3 HHTepBajibi BpeMeHH 1 Mac. 3 thm 
caMbiM c 6ojibuieH HaAeatHocTbio 6yAeT ycTaHOBJie- 
HO COCTOHHHe «Ka>KymerOCH» 3KCTpaKpHCTa«JIJIH- 
qecKoro paBHOBecn h. 

OnpeAejiHB cpeAHee 3HaqeHHe aKTHBHocTH paBHOBecHoro pacTBo- 
pa, Aajiee paccqHTbrBaioT oraocHTejTbHHe KOHueHTpaiiHH 

F =*a { mi a%. 
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noJiyneHHbie 3Ha>ieHHH BejiHMHHbi F 3anHCUBaioT b Ta6jwuy 11. 
JX a^iee npon3BOAHT pacneTbi, yKa3aHHbie b TaOAHue 11, a 
HMeHHO: BbJHHCJIHIOT BeJIHHHHH (IF), — lg (1 F) H — In (1 F). 

T a 6 jt h u a 11 


KnHeTHKa H30TonHoro o6iviena b cHcreiue 

Ag*Cl (tb. 4>a3a) Zi AgNO 3 (pacTBopI 


© 

u 

o 

_ * M . 

05 5 x as 

3 g S x 
£ s s s 

CD 'O 

CQ S o CD 

£ * 

1 1<5-| 

S £2 § 

* <s “ 

< o.< OQ 

F 

1 

1 — F 

-Ig(l-F) 

— ln(l — FT 








8. Ctpojit ABa rpatj)HKa: F=f(t) (pnc. 21) h — In (1 F) = 
=f (t) (pnc. 20). 

9. Flo nepBOMy rpa(J)HKy onpeAeJiflioT BpeMH nojiyo6MeHa TV 
KaK noKa3aHO Ha pnc. 20. no 3BaneHHio Ti/. paccHHTbiBaior 


■In(fF) 



X'OHCTaHTV KHHeTHKH H30T©nHOrO o6MCHa r, nO.:ib3VHCb (J)OpMyjIOH 

(37). 

10. no BTopoMy rpa4>HKy (pHc. 20) no TawreHcy yrcia h 3 kjio- 
Ha npaMoft onpeAeJisnoT KOHCTaHTy KHHeTHKH H30TonHoro odiueHa 
r h no cj)opMy,Te (37) paccnHTbiBaiOT BpeMH nojiyoOMCHa TV,. 
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11. CpaBHHBaior pe3yjibTaTbi onpeaeaeHHa r h Tv„ AByMa vKa- 
3aHHbiMH rpa^HwecKHMH cnoco6aMH. 

12. Ho (J)opMyjie (50) npo h3bo,hht jipHOJiHweHHyio oueHKy 
B,peMeHH ycTaHOBJieHHH paBHOBecaa h cpaBHHBaiOT ee c nojiyaeH- 
HOfi SKCnepHMeHTajIbHOH OUeHKOH 3 TO ft BeJIHWHHbl no pe3yjibTa- 
raM H3MepeHHH. 

ynPA?KHEHHE 2 

OnpeaeJieHHe oOmchhoh cmkocth norJiouieHHa 
hohoo6mchhoh cmojim MeTOflOM H30TonHoro 
oSMeHa 

nycTb HMeeTCB HOHooSMeHHaa cMona, HacbimeHHaa k3khm- 
ih6o hohom X. Ec;ih npHBecTH 3Ty CMOJiy b koht 3 kt c pacTBO- 
poM ajieKTpoJiHTa, conepjKamHM tot *e caMbiii, ho Menewbifi 
HOH X*, TO SyfleT npOHCXOflHTb H30TOnHblft o6mch TaKOTO ace 
THna, KOTopbift mh pa36HpajiH ® TeopeTHaecKOM BBe^eHHH. 3aecb, 
Tan >kc Kan h b npeahinymeM onbiTe, fiy.'ieT npoiicxo.iiiTb reTepo- 
reHHuft 'HSOTonHbiii o6MeH. B a oct a toh h o m jyia onbiTa npn6.JiH)Ke- 
hhh 6yaeM HBOTonHbiMH atJj^eKTaMH npe«e6peraTb h CHHTaTb, 
HTO H30TOIIHblft o6mCH HBJiaeTCH Mflea.lbHblM C KO'HCTa'HTOft paBHO- 
BecHH, paBHoft eAHWHue: K=l. 

BBeaeia cneayioiuHe oCosHaaeHHa: 

C* h S* — paBHOBecHbie KOHueHTpauHH Meaenoro HOHa b pac- 
TBOpe H B CMOJie COOTBeTCTBeHHO, C* H S* — paBHOBecHbie KOHUeH- 
TpaiiHH HeMeaeHoro H30TonHoro HOHa ib pacTBope h b CMOJie 
COOTBeTCTBeHHO. 

ypaBHeHHe H30TepMH H30TonHoro oSMeHa 3annuieM b cneayro- 
meM BHfle: 



ByaeM onbiT CTaBHTb Tan, hto b Hana.ibHbift momsht Meaenbifi 
hoh HaxoflHJica TOJibKO b pacTBope. Toraa b cimy SKBHBaJieHT- 
hocth oSMeHa 6 yaeM HMeTb: 

C-)-C*— Co*, (53) 

rae Co*— HaaanbHan KOHueHTpaiiHa MeaeHOro HOHa b pacTBope, 

S+S*=S 0 (54) 

rae So — HCKOMaa oSMCHHaa eMKocTb nomomeHHa cMoabi. 
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nycTb aaa onhiTa B3»Ta HaBecna cmojiu bccom g rpaMMOB (b 
pacMeie Ha a6coJiioTHo cyxoft Bee cmojih) h oOtjCM pacTBopa Me- 
neHoro HOHa v mji. no 3aKOHy coxpaHeHHH BemecTBa- 

vCo* = gS*+vC* (55) 

riOJlb3yflCb CHCTeMOft ypaiBHeHHft (52 — 55), MOJKHO BbTBeCTH 
(popMyjiy onpeAeAeHHH hckomoA bcjihhhhh So. SKcnepHMeH- 
•rajib'Ho onpefleJiflioT ABe BejiHHHHbi Co* h C*. GneAOBaTeAbHO, Bee 
Apyrae BejiHHHHbi, BxoAHWHe b yKaaaflHyio CHCTCMy ypaB«eHHft, 

AOAJKHbl 6blTb H'CKJHOHeHbl. 

Ha (52), (53) H (54) HMeeM: 

S* = C* (56) 

Co 

rioACTaB^Hfl (56) b (55), noJiyHHM 'HCKOMyio (})0pMyAy: 



B K3HeCTBe paAHOaKTHBHOrO H3OT0na MOJKHO B3HTb JlKlSoft 
noflxoflsuHHH H30T0n, oSecneHHBaKDLUHH MeTKy AaHHoro HOHa. 

B aaHHOM onbiTe B03bMeM H30Ton py6HAHfl-86. 

riocKOJibKy b <J)opMyjiy (57) bxoaat b nanecTBe mhoachtcah 

qjieH P33HOCTH KOHUeHTpaU,HH, TO A*BH yBeAHHeHHH TOHHOCTK 
onpefle.TeHHH C 0 JKeAaTeAbHO noAo6paTb Ta«He KOAHnecTBa cmoau 
h pacTBopa, l i t o 6 bi C* 6bi.ua 6i>i 6 ah3K0h k C*/2i CAigbhaho, hto 
C* = Co*/2 npw ycJTOBHH: 

vC 0 * = gSo (58) 

Kan 3 to BbiTenaeT H3 (57) . 

HccjieAyeMofl cmoaoh 6yACT KaTHOHOo6MeHHaH CMOJia Ky*2. 
CMOJia K.y-2 HMeeT opHeHTHpoBOHHoe 3HaneHHe o6MeHHofl eMKO- 
CXH 4 — 8 Mr-3KB/r CMOAbl. riOAb3yHCb 3 TOH UH(J)pOH, IlO yCAOBHK) 
(58) mowho noACHHTaTb, Ka.KOH o6"beM pacTBopa H KaKyio koh- 
ueHTpauHio Co* HyJKHO B3HTb, hto6h noJiyHHTb C*«Co*/2. 

IlpHMep pacneTa: nycTb aaho So = 5 Mr-SKB/r, g=l r, 
v = 20 ma; TorAa hv>kho B3»Tb pacTBop e KOHueHTpaunefl Me- 
qeHoro HOHa 


Cg =- 


20 


= 0,25h. 
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OSopyAOBaHHe h peaKTHBbi 

1. ripoTHBeHb, noKpbiTbift (j)HjibTpoBajibHOH 6yMaroit. 

2. 3amHTHbiii SKpaH H3 CBHHuoBoro CTeKJia h HaCop ahct®h- 
UHOHHOro HHCTpyMeHTa*. 

3. Oap<{)opoBaH npyjKKa ajib paAHoaKTHBHbix oTOpocoB. 

4. XHMHHCCKHe CTaKaHHHKH. 

5. OHJlbTp IUOTTa. 

6. KoHHMeCKHe BOpOHKH AAH (J)HJlbTpOBaHHH. 

7. BiOKCbi. 

8. KoaOohkh Ha 25 ma c npo6KaMH. h 

9. IlHneTKa na 20 ma co mnpnueM. 

10. BcTpHXHBaTeJibHbift annapaT. 

U. MHKponHneTKa Ha 0,2 mji oo uinpHneM. 

12. MaiuenKH H3 (JioAbrH. 

13. CMOJia Ry-2. 

14. PaAnoaKTHBHbiH pacTBop 0,2 h Rb*Cl c yAeAbiiofi aimm- 
HOCTbK) paCTBOpa OKOAO 0,1 mkK/mji. 

15. PacTBopbi: RbCl (1 h), AgNC >3 (0,1 «). 

BbinojiHeHHe pa6orbi 

1. CnepBa Hy*Ho npoH3BecTH HacbimeHHe cmoah hohom Rb 
XUb 3Toro OepyT HaBecxy cmojibi KY-2 b 10 r, noMemaioT ee b 
XHMHH eCKHII CTaKaHAHK H 3ajIHBaiOT 50 MJI pacTBOpa 1 H RbCl. 

CMOJia ocraBjiHeTCH b pacTBope RbCl Ha 12 — 24 naca. 

3areM cycneH3Hio cmojih nepeBOAflT Ha ({mjibTyp LLloTTa h 
paCTBOp OT(|)HJIbTpOBbIBaiOT. flojIHOe HaCbimeHHe CMOJI hi liyiKHO 
npOBeCTH B AHH aMHHeCKHX VCJIOB'HHX. II, AH 3TOrO HyiK'HO CMOJiy 
nponycTHTb eme 50 mji pacTBOpa 1 ,h RbCl. OcTarKH RbCl otmh- 
B3IOT AHCTHJIJIHpOBaflHOH BOflOfi. riOJIHOTy npOMbl'BKH KOHTpOJIH- 
pyiOT OTcyTCTBHeM peaKUHH Ha hoh Cl. HacbiineHiiyio kohom 
pybHAHB CMOJiy BbirpywaioT H3 (JiHJibTpa h BbicyiuHBaioT ao bo 3- 
AyuiHO-cyxoro coctohhhh. B takom bhac CMOJia 6y act roTOBa k 
onbiTy. 

2. BepyT 6 HaBecoK no 1 r B03AyuiHo-cyxoH cmojih b Rb-cjiop- 
Me. OAHy HaBecxy noMemaioT b 3apaHee B3BeuieHHbift 6 iokc ajib 
onpeAeACHHH BAaxcHocTH cmoah. OcTaAbHHe 5 HaBecoK noMema- 
iot b koa6omkh Ha 25 ma. KaiKAyio HaBecKy cmoah 3aAHBaiOT 
20 ma paAHoaKTHBHoro pacTBopa 0,25 h Rb*Cl. 

3. Koa6ohkh 3aKpbHBaiOT npoSnaMH h CTaBHT b annapaT aah 
BCT paxHBaHHH. OTMenaioT BpeMH HanaAa BCTpuxHBaHHH. 

* Ha cron pbi6HHHft-86 aBJiaeTCH rawwa- iiaavqaTe.ieM! 
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Ta6;iima 12 

OnpeAejieHHe o6MeHHofi cmkocth norjiomeiiHH cmojiw Ky-2 


JXara HSMepennii: 

THn yCTaHOBKH! 

Tnn cqeT^HKa: 

V„= ..... e; V p . 

Ooh CMertjHKa N*= 


.Ns ycTaHOBKH: 
. Ns CMeTMHKa: 


H-Mn/MHH. 


u g 'A " o ^ Cl X 

CL GJ Jg ? E « 

O X Cl § q, Q* ** 

<SkCQhSCQso 


K- No N np =No — N ( 


* B nepByio CTpoixy 3 amicaTh aKTHBHocTb iicxnjiHoro pactBopa 0,2h 

Rb*CI. 


Pe3yjibTatbi pacneTOB: 

AKTHBHO'CTb HCXOAHOTO paCTBOpa X 0 = .... 

AKTHBHOCTb paBHOBeCHOro paCTBOpa X — . . . 

„ Co* xo 

OTHomeHHe koh ueh t p a uh h -tt* = — ~ 

3HaqeHHH apyrux BeJiHHHH: 

v — 20 m .n, g— r a6c. cyx. cmo,jtu 

C 0 * = 0,25 Mr-SKB/MJi. 


. . HMn/MHH. 

. . HMn/MHH. 


So= — Co* _lj = 


yKa3aHHe: PeKOM.eHflyeTCH cbmhm ynam.HMCH BbiGpaTb 
cnocofi oneHKH oujh 6 kh e onpeje.neHHH h cxoMoft Be.THHHHbi. 
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4. KojiSomkh no onepeAH nepe3 najKAbie 30 MHHyT CHHMaiox 
c BCTpaxHBaTejibHoro annapaTa. PacTBopbi oTijiiuii/rpoBbiBaioT 
h H3 hhx OepyT npo6bi no 0,2 ma aah onpeAeAemin aKTHBHOCTH. 

BepeTcn npo6a Taione H3 hcxoahoho paAHoaKTHBHoro pacTBOpa 
0,25 h Rb*Cl. Akthbhocth pacTBopoB onpeAeAHKxr oOmhhum cno- 
coCom (BbinapHBaH'neM npo6 Ha aAiOMHHHeBbix hah CTeKAHHHbix 
namemcax; peKOMeHAyeTcn Ha ah© nameneK KAacfb KpyscoK 
4>HAbTpoBaAbHOH Syiviara). Pe3yAbTaTbi H3McpeHHH 3 anncbiBaioT 
b xaOAHuy 12. 

y k a » a H-H-e: H30Ton -pyoHAHfl-86 hbahctch raMMa-HSAyHa- 

TeAeM. Ilo3TOMy b paOoTe c sthm H30TonoM Hy>KHo npHMeHHTb 
Bee Mepbi TexHHKH 6e3onacHocTH npn paOoTe c raMMa-aKTHBHbi- 
mh BemecTBaMH. riocjie oKOHnaHHH npenapaTHBHoft paboTU h 
n3MepeHHH HeMeAAeuHo Bee p a ah o a kt h bh bi o Marepnajibi h ot- 
6pocu cAaTb Aabopamy. 

5. H3 pe3yAbTaTOB H3MepeHHfl aKTHBHOCTH pacTBopoB bh6h- 
paiOT aah AaAbHeftuiHx pacneTOB nocAeAHHe coBnaAaiomHe 3Ha- 
neHHH aKTHBHocTen. CoBnaAaiomHe 3HaneHHH aKTHBHOCTeft 
nocAeAHHx npo6 ecTb npH3H3K ycTaHOBJienHH paBHOBecHH b ch- 
cTeMe. BbiHHCAHiOT cpeAHee .sHaneHne 3 kthbhocth paBHOBecHoro 
pacTBOpa. 

6. Flo (J)opMyAe (57) BbiHHCAHiOT HCKOMyio eMKocTb norAO- 
meHHH CMOAbI S Mr-3KB/r a6COAK)THO cyxon CMOAbl. Pe3\VIbTa- 
tu pacneTOB 3anHCbiBaioTCH Tawne b TabAHuy 12. 
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OnEMATKH K IV BbinyCKY 


Crp 

j CTpona 

HaneqaTaHO 

J^oahcho CbiTb 

15 

9 CHH3y 

flpw pa6oTe c raMMa-aKTHB- 
HblMH H 6eTa-aKTHBHUMH H30- 

IlpH pa 60 Te c H 30 TonaMH, hc- 
nycKaiomHMH raMMa- h 6eTa- 



TonaMH CjoJibUiHX aHeprnfl, 

H 3 JiyqeHHH 6oJIblHHX 3HeprHH, 

25 

18 CHH3y 

Ha 25 MM 

Ha 25 mji 

27 

10 CHH3y 

[Co(NH' 3 )]4X* 

[Co(NHs)dX 2 

27 

9 CHH3y 

[Co (NH 3 ) 6 ]X 

[Co(NH 3 )«1X, 


23 17 CHH3y 

46 j)hc. 5 

48 3 cHH3y 

60 5 cHH3y 

76 13 cBepxy 

81 16 CBepxy 

83 8 CHH3>r 

84 17 cHH3y 

85 5 CBepxy 

85 8 CBepxy 

87 8 CBepxy 


oiiehatkh k v BbinycKy 

J=j«.e-I" d I 


N=N 0 .e“f id 


oAHOBpeMeHHofl xpoMarorpa- OAHOMepHofl xponaTorpa<}>HH 
h r _ •* 

* r- Tfh TPS 

1.6. lO" 1 1,6. 10 — 10 

Hgtfw+Hg 202 -* Hg^+Hg 203 Hg^+Hg 202 ^Hg^+Hg 203 


^87 

6 CHH3y 

88 

17 CBepxy 

88 

16 CHH3y 

93 

3 cBepxy 

93 

4 CBepxy 

93 

7 CBepxy 

94 

13CHH3y 

95 

14 CHH3y 

95 

13 CHH3y 

96 

16cHH3y 

96 

14 CHH3y 

96 

1 CHH3y 


[BX*lo=fto 

^ =k[(6o * — a *) (flo— a*)— 
at —a* 2 ] 

to noJiy^HM H3 (18): \ 

Oo=^0 

H3 (19) h (39) HMeeM: 

L x 

Q / go+jo* \ 1 

X [l-e H «o ) tj 
H3 (21) HMeeM: 
t = . . . . =6,65.T» / „ 

Inanu* * * 


[BX*]*-^* 

d ^ = k[(6 0 *-fl*> (ao-a*)- 
| at —a* 2 ] 

to noJiyHHM H3 (33): 

ao = b 0 * 

H3 (38) h (39) HMeeM: 

xf_-»ra*i 


HMeeM 

I tlVIDU. 


sm: 

=6,65.T Vi (50) 


no TOfl *»ce 33BHCHMOCTH (4) "<> TOfl *e aaBHCHMOCTH 

(IF), -lg(lF) H —In (IF). (1-F), ", 


—In (IF) 

Ha pHC. 20 
C* h S* 

Co 

<5jIH3KOfi K C*/2 
4>HJIbTyp IlIOTTa j 

J\JW 3 Toro Hy>KHO cMOJiy 
Pu6hahh-86 


v — In (1 — F)\ 

— In ( 1 — F) 

Ha pHC. 21 
C H S 
So * 

6jih3KhA k C 0 */2 
(J)HJlbTp IlIOTTa 
JXj ih aToro HyjKHo Mepe3 cMOjiy 
py6HAHfl-86 
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O r /I A B Jl E H H F 


npe;uie,rioBHe 


P 3 6 o t a 
P a 6 o t a 

P a 6 o t a 

P a 6 o V a 
P a 6 o t a 


npiiroTOBjieHHe pacTBopa c 3aAaHHOH yaejibHofi 3 kthb. 
HocTbio h KOHueHTpaitHeft MeqeHoro ajieMeHTa. 

2. OnpeaeJieHHe paaHOXHMHqecKoft ^hctotm panHoaxTHB 
Hbix npenapaTOB. ... 

Ne 3. Mgtoa H30TonHOro passeiienHw 

• v ; 4 - MeT0 ^ paAHOMeTpHqecKoro TWTposanHH 

Ai? - l ). U.iyqeHHc HSCTonHoro ofiMewa 


19 

59 

74 


1 I13.W 13/1 V fiO r. (V,,vm 


UcHa 3 pyo. 

TOX'V, 3021. Tup. 5000. 
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